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Accumulated literature has offered mixed evidence regarding the impact of athlete 
participation on wellbeing. While some studies have found that athletes have higher levels of 
wellbeing than non-athletes, other studies failed to find a difference, or instead found the 
opposite effect. The present thesis contends that part of this inconsistency may arise from use of 
measures that do not function equivalently across comparison groups, and that treating athletes 
as a homogenous group does not reveal the important differences in wellbeing across athlete 
subgroups (e.g., recreational, semi-professional, and professional). The possibility that the 
drivers of wellbeing amongst different athlete subgroups is similarly unclear, as it has not been a 
priority of research into athlete wellbeing. This thesis attempted to address these apparent gaps in 
past literature, with specific overarching aims to examine the relationship between sporting 
participation level (e.g., non-athletes, recreational, semi-professional, and professional) and 
subjective wellbeing (SWB) as well as to explore predictors of athlete wellbeing amongst 
different athlete groups. This was accomplished through a systematic review of the literature and 
two empirical studies. 
Study I addressed the issue of measurement equivalence across athlete levels, as well as 
comparisons of athletes and non-athletes. Results of this study demonstrated that the Personal 
Wellbeing Index (PWI), a common measure of wellbeing, functioned equivalently across 
recreational athletes (n = 262), semi-professional athletes (n = 130), and professional athletes (n 
= 107). Subsequent comparisons of global and domain specific wellbeing showed that semi-
professional athletes reported higher global wellbeing than both recreational and professional 
athletes, as well as higher domain satisfaction than recreational athletes (achieving) and 
professional athletes (standard of living, health, achieving, future security). However, when 






athletes were combined into a single group, the measure did not function equivalently in 
comparison to a non-athlete group. Nevertheless, given the equivalence of wellbeing 
measurement for the athlete groups, intended follow up studies exploring predictors of athlete 
wellbeing were still deemed appropriate. Evaluation of predictors proceeded with a systematic 
review (Study II) to identify key risk and protective factors, followed by an empirical study 
attempting to test a comprehensive model of predictors derived from the results of the systematic 
review (Study III). 
Forty articles that studied predictors of wellbeing amongst athletes were systematically 
reviewed in Study II, which evaluated both interpersonal and intrapersonal factors shown to 
individually and in combination predict athlete wellbeing. Findings from the reviewed articles 
indicated that interpersonal predictors included coaching behaviour, coach-athlete attachment, 
sporting environments, and social support. Intrapersonal predictors included athletes’ 
psychological needs satisfaction, achievement goals, individual traits, and coping skills. Two 
limitations were evident in this study, namely the use of heterogeneous athlete samples, and lack 
of comprehensive modelling of predictors with considerations to differences in wellbeing 
amongst athlete groups. An additional empirical study (Study III) addressed these limitations. 
Study III modelled and tested ten predictors identified in the reviewed articles to 
consistently predict athlete wellbeing. This study used structural invariance testing and path 
analysis to test the model of predictors across three athlete groups (recreational, semi-
professional, and professional). With the exception of social support, which was found to be a 
significant predictor of SWB amongst all three athlete groups, predictors modelled generally did 
not function in the same manner across all athlete groups. Social support was the only significant 
predictor of SWB amongst semi-professional athletes. For recreational athletes, needs-






satisfaction was the strongest predictor of SWB, followed by social support, and coping as 
mediated by needs-satisfaction. Amongst professional athletes, the strongest predictors of SWB 
were coach-controlling behaviour, followed by needs-satisfaction, social support, coach-
autonomy support, then coping via needs-satisfaction. It was also indicated that the predictor 
model tested accounted for a greater amount of variance in SWB amongst professional athletes 
(65%) than for recreational (44%), and semi-professional athletes (47%), which may indicate 
that the predictors tested are more closely aligned for elite level athletes and that it is likely that 
additional predictors influence SWB across athlete groups. 
The major conclusions drawn from findings in this thesis are that (1) evidence from 
measurement invariance testing indicated that it may be inappropriate to compare wellbeing 
directly between athletes and non-athletes because the domains that are important differ across 
the groups, hence making the underlying meaning of wellbeing different; (2) wellbeing differs 
across athlete groups; in relation to global wellbeing and on specific domains (standard of living, 
health, achieving, future security); and (3) predictors of athlete wellbeing function differently 
amongst recreational, semi-professional, and professional athletes. This thesis highlighted the 
importance of testing the effects of participation level in the study of athlete wellbeing rather 
than the use of heterogeneous athlete samples, commonly utilised in this area of research, thus 
contributing to existing understanding of the study of athlete wellbeing. These findings may also 
provide further guidance in the formulation of strategies for prevention, intervention, and the 
promotion of optimal wellbeing, particularly, in light of key differences found for athlete groups 
in relation to SWB in this thesis. 
 






Chapter 1: Relationship Between Athletes and Wellbeing 
1.1 Introduction  
It is widely recognized that physical activity and exercise have a range of benefits for 
physical health, including primary and secondary prevention of a wide range of chronic 
medical conditions, such as cardiovascular disease, diabetes, cancer, hypertension, obesity, 
osteoporosis, and premature mortality (Warburton, Nicol, & Bredin, 2006; Warburton, 
Taunton, Bredin, & Isserow, 2016). Being fit or active is associated with a greater than 50 
percent reduction in risk of premature mortality (Myers et al., 2004; Oguma & Shinoda-
Tagawa, 2004). Furthermore, fitness (enhanced musculoskeletal fitness) gained from physical 
activity is associated with an improvement in overall health status, psychological wellbeing, 
quality of life, and a reduction in the risk of chronic disease, disability, and premature death 
(Warburton, Glendhill, & Quinney, 2001a; 2001b). Conversely, engaging in less than one 
hour of exercise per day has been shown to be associated with a 52 percent increase in overall 
mortality, doubling the risk of mortality from cardiovascular disease, and a 29 percent 
increase in mortality from cancer in comparison to physically active individuals (Hu et al., 
2004). Physical inactivity is responsible for more than five million deaths globally per year 
(Lee et al., 2012). 
Accumulated research also suggests that exercise may confer psychological benefits, 
both in terms of momentary improvements to one’s mood (Arent, Landers, & Etnier, 2000; 
McDonald & Hodgdon, 1991), and more sustained benefits, such as enhancing one’s 
subjective wellbeing (Hansson, Hillerås, & Forsell, 2005; Kavetsos, 2011) and reducing both 
risk, and current experience of mental illness (e.g., Azar, Ball, Salmon, & Cleland, 2008; 
France, Lee, & Powers, 2004; Stephens, 1988). Individuals who exercise at least two to three 
times per week have been shown to experience significantly less depression, anger, cynical 
distrust, stress, and higher levels of sense of coherence, a stronger feeling of social 






integration, and perceive their health to be greater than individuals exercising less than two-
three times per week (Hassmen, Koivula, & Uutela, 2000). Intervention studies have shown 
exercise to have a long-term counteracting effect on medical conditions and depression 
symptomatology (e.g., Harris, Cronkite, & Moos, 2006; Morgan & Bath, 1998). In addition, 
‘chronic’ exercise refers to cumulative, acute bouts of exercise that is repeated, which has 
been shown to result in improvements and maintenance physical fitness (Caspersen, Powell, 
& Christenson, 1985) as well as the maintenance of psychological benefits (increased 
emotional wellbeing and affect, and mood, associated with exercise; Biddle, Fox, & Boutcher, 
2000; Biddle & Mutrie, 2007; Stephens, 1988; DiLorenzo et al., 1999).  
Despite this accumulated body of research attesting to the positive effects of exercise, 
it is also clear that exercise can have negative impacts under some circumstances. For 
instance, while exercise of a moderate intensity has been shown to have a positive mood-
enhancing effect and increase positive affect (Ekkekakis, Hall, VanLanduyt, & Petruzzello, 
2000; Steptoe & Cox, 1988), high intensity exercise has been shown to lead to increased 
tension, anxiety, and fatigue (Belza, 1994; Steptoe & Bolton, 1988; Steptoe & Cox, 1988) 
and a decline in positive affective states (Ekkekakis, Hall, & Petruzzello, 2004). Furthermore, 
for less active individuals, exercise at an elevated intensity has been shown to lead to 
significantly lowered mood states (Parfitt, Markland, & Holmes, 1994). A meta-analytic 
review of experimental findings by Reed and Ones (2006), also supports an inverse 
relationship between intensity of exercise and positive affect, with larger effect sizes found 
for low intensity physical activity compared to moderate and high intensity. This meta-
analysis suggested that low intensity exercise sessions of up to 60 minutes commonly 
resulted in affective improvement while decreases in affect were seen when exercise was 
engaged in for 75 minutes as well as at high intensity (Reed & Ones, 2006). The diminished 
benefits of high intensity exercise may be attributable to blood lactate (i.e., high levels of 






lactic acid present in blood brought on from intense exercise) causing exhaustion and fatigue, 
in which higher feelings of fatigue may result in lower reported post-exercise positive affect 
(Reed & Ones, 2006). Substantial research has shown that the psychological benefits of 
exercise are thought to arise from the physiological experience when exercising (e.g., see 
review by Ernst, Olson, Pinel, Lam, & Christie, 2006). For example, it is well known that 
increased serotonin and endorphins induced during exercise have lasting effects post-exercise, 
shown to have an anti-depressant effect in the blood, like that of medications used in the 
treatment of depression (serotonin reuptake inhibitors; Wipfli, Landers, Nagoshi, & 
Ringenbach, 2009) as well as increase in hardiness, reduced stress reactivity, and activity-
related increases in control, mastery, and self-efficacy (Paluska & Schwenk, 2000).  
The psychological benefits of exercise have also been shown to be related to the 
reasons and goals associated with undertaking exercise (Kondric, Sindik, Furjan-Mandic, & 
Schiefler, 2013). Specifically, distinctions of psychological benefits have been made between 
individuals who undertake acute bouts of exercise at low intensity for general health benefits, 
fitness, fun, and enjoyment ,and consequently experience increased wellbeing (i.e., 
recreational exercisers; Chatzisarantis & Hagger, 2007; Jowett & Duda, 2013), and 
individuals who undertake obligatory exercise (Pasman & Thompson, 1988; also referred to 
as addiction to exercise, Sachs & Pargman, 1979; and exercise dependence; Veale, 1995). 
This form of exercise is thought to have a compulsive element (to prevent or reduce feelings 
of distress; Mond, Hay, Rogers Owen, & Beumont, 2004), be excessive (in terms of 
frequency, duration, and intensity; Davis & Fox, 1993), and be compensatory (exercise as a 
means to compensate for the effects of food intake on weight or shape; LePage et al., 2008). 
This form of exercise (obligatory) is more often associated with increased anxiety, depression, 
and eating disorder psychopathology among eating disordered (Shroff et al., 2006) and non-
clinical groups (Hausenblas & Symons Downs, 2002), and lower positive affect (Pritchard & 






Beaver, 2012). Obligatory exercise has also been found to be particularly common among 
athletes (Blaydon & Lindner, 2002; McNamara &McCabe, 2011; Smith, Wright, & Winrow, 
2010). Both motivations for exercise and the environment in which they exercise may 
contribute to high rates of obligatory exercise for athletes.  
Evidence suggests that competitive athletes (also commonly referred to as elite 
athletes) may be differentiated from non-athletes (or even recreational athletes) in terms of 
their motivations for exercise. For competitive athletes, sport is central to their lives, and 
these athletes are often characterised as being highly driven by personal goals and sport-
related achievement (Mallet & Hanaran, 2004). For non-athletes and recreational athletes, 
exercise is more typically motivated by enjoyment, and benefits to health and fitness, 
whereas for competitive athletes a key component of their engagement in exercise is the 
means of achieving desired goals (e.g., Dwyer, 1992; Kondric et al., 2013). Insofar as these 
goals are difficult to achieve, the focus on goals may leave the athlete dissatisfied with their 
progress, and this may impact the level of benefit they receive from exercise (Ryan & Deci, 
2000). More specifically, among the athlete population, lower wellbeing has been shown to 
be predicted by differences in extrinsic (i.e. financial success, image, and fame) and intrinsic 
(i.e. goals related to health, meaningful relationships, personal growth, and community 
contributions) motivation (e.g., Chatzisarantis & Hagger, 2007; Lemyre, Treasure, & Roberts, 
2006; Mallett & Hanrahan, 2004). Competitive athletes have been shown to be 
predominantly more extrinsically driven, whereas recreational athletes are more intrinsically 
motivated (Chatzisarantis & Hagger, 2007; Mallett & Hanrahan, 2004). Thus, motivations 
associated with competitive athletes may increase their risk of experiencing low wellbeing. 
The environment in which exercise is undertaken also determines the extent to which 
athletes find exercise beneficial. In instances where there is an emphasis on consistently 
improving performance and outperforming competitors, and/or coaches are overly critical 






and unsupportive, athletes are more likely to feel negatively about their exercise participation 
(Mummery, 2005, Reinboth & Duda, 2006; Ryska and Yin, 1999). The elite sporting 
environment is characterised by an emphasis on winning, performing, financial incentives, 
recognition, and fame, which has been shown to promote low levels of intrinsic motivation, 
low levels of self-determination, and low satisfaction of athletes’ psychological needs, shown 
to negatively impact wellbeing (e.g., Alvarez, Balaguer, Castillo, Deci, & Ryan, 1987; 
Blanchard, Amiot, Perreault, Vallerand, & Provencher; 2009). Even though athletes may 
possess or form emotional resilience to cope with the pressures commonly experienced 
within the competitive sporting environment, their engagement in this environment is still 
stressful and frequent, with continued exposure to stressful environment shown to 
compromise wellbeing in comparison to non-athletes (Gustafsson, Sagar, & Stenling, 2017; 
Mellalieu, Neil, Hanton, & Fletcher, 2009; Neil, Hanton, Mellalieu, & Fletcher, 2011). 
Specifically, elite athletes have reported higher ratings on life stressors (being lonely, trouble 
relaxing, too many responsibilities, concerns about weight, trouble making decisions, family 
and friends being far away, concerns about wasting time, social obligations, misplacing or 
losing things, not getting enough sleep, concerns about meeting high standards, troubling 
thoughts about future) than previously documented in non-athletic groups (Beable, Fulcher, 
Lee, & Hamilton, 2017; Lazarus & Folkman, 1989) 
In summary, while the extant literature highlights that exercise is generally associated 
with positive physical and psychological benefits (Coalter, 2005; Street, James, & Cutt, 2007; 
Torjman, 2004), there are individual and contextual differences in the extent to which these 
benefits occur. The accumulated literature suggests that athletes (particularly highly 
competitive athletes) may be at an increased risk for lower wellbeing from exercise, and there 
are likely to be several contributors to this both within the individual (e.g., in terms of 






motivations, goals, perfectionistic tendencies, over-prioritization of succeeding in their 
profession) and environmentally (coach support, competition, motivational climate).  
1.2 Thesis Aims 
The overarching aim of this thesis is to further explore wellbeing in athlete 
populations. Specifically, this thesis will: (1) evaluate level of wellbeing among athletes, to 
determine whether level of athlete participation (including non-athletes) is systematically 
related to one’s subjective wellbeing; and if so (2) attempt to identify the key drivers of 
wellbeing among athletes. In order to do so, it is important to first define athlete (section 
1.2.1) and the concept of wellbeing (section 1.2.2). Grounded in a better understanding of 
these concepts, this chapter will finish with discussion of the ways in which athlete wellbeing 
may differ from that of non-athletes, and potential reasons for this (section 1.2.3). 
1.2.1 Athlete population. Across the wellbeing literature in which athletes have been 
studied, there has been no single agreed upon definition for ‘athlete’ (Swann, Moran, & 
Piggott, 2015). Rather, ‘athlete’ has been operationalized in a variety of ways, based on a 
range of different characteristics. One dimension along which athletes may be differentiated 
among each other and in contrast to non-athletes is in terms of type of participation in 
physical activity. For instance, athletes may be distinguished from non-athletes in that 
athletes engage in a form of exercise participation that meaningfully differs from regular 
engagement in exercise as part of daily life, coordinated activities (such as recreational sports 
participation), or for other reasons such as one’s health (Dishman et al., 2006; Frederick & 
Ryan, 1993; Kilpatrick, Hebert, & Bartholomew, 2005). Athletes’ goals and motives for 
participation in physical activity are commonly directly associated with self-improvement as 
a means to outperform or ‘win’ against others as part of the sporting competition, whereas 
non-athletes’ goals are usually directed toward self-improvement (e.g., health, fitness, stress 
release) and commonly encounter competition with themselves (e.g., improving previously 






achieved performances or fitness levels) rather than competing against others (Chatzisarantis 
& Hagger, 2007).  
Athletes may also be differentiated on the basis of time commitment for physical 
activity, in which the amount of time spent is an indicator of fitness as well as level of 
sporting expertise (Babiloni et al., 2010; Bertollo et al., 2012; Ivarsson, Johnson, & Podlog, 
2013). However, using time commitment as a single indicator to differentiate athletes from 
non-athletes as well as draw comparisons within athletes is a limited indicator, as it does not 
account for athletes’ level of competency, skill, or performance. For example, individuals 
may spend considerable time engaged in participating in sport or exercising, indicating a high 
level but participation which may not be mirrored in their physical skills and ability to 
perform. In addition, within the athlete wellbeing literature, time commitment has been 
shown to be related to level of athletic identity, which further highlights the limitation of 
identifying athletes purely on time spent participating in sport or exercise. Specifically, 
individuals who identify more strongly as an athlete have a greater time commitment and 
level of engagement than those who do not have a strong athletic identity (Chen, Snyder, & 
Magner, 2010; Griffith & Johnson, 2002; Kilpatrick et al., 2005). However, it is possible that 
an individual may engage in physical activity for competitive reasons and/or for long 
durations (e.g., setting an intrinsic goal to achieve a personal best at something, or running a 
marathon).  
Hence, another basis for distinguishing athletes is level of ability on the basis of 
participation at specific levels of competition. This is commonly described in terms of local, 
state, national, and international levels of competition but may also vary within (NCAA, 
2018). In some instances, elite athletes may be identified based on achieving international 
standard (or level of competition) because the sport has global participation competition (e.g., 
track and field, swimming, soccer, cycling), but in other instances such a designation is not 






possible because the sport is national rather than international (e.g., Australian Football). 
Thus, in a broader sense, elite would mean participating at this highest possible level for 
one’s sport, and perhaps also based on one’s age. For example, junior athletes participating at 
national or international levels could be compared to elites at a peer-matched level but not 
necessarily elite by what is possible in older age groups. Hence, highest level is not sufficient 
basis by itself (Swann et al., 2015).  
Within the athlete wellbeing literature, level of ability has also been assessed 
subjectively, by asking individuals to rate their perception of their ability (perceived ability) 
in their respective sport (Pensgaard & Roberts, 2000). Perceived ability has been shown to be 
associated with athletes’ motivational climates (task-oriented and ego-oriented) as well as 
goal-orientation (task-focused and ego-focused) (e.g., Ntoumanis, Taylor, & Thøgersen-
Ntoumani, 2012; Reinboth & Duda, 2004, 2006). Athletes report greater perceived ability if 
they are participating in environments that are task-oriented, in which task-focused goals are 
set, as this foster greater intrinsic motivation (Duda, Chi, Newton, & Walling, 1995). For 
instance, national and international athletes are predominately motivated by extrinsic rewards 
including fame, money, and recognition, whereas recreational athletes are more likely to be 
motivated by intrinsic reward, such as enjoyment (Chatzisarantis & Hagger, 2007). Similarly, 
level of performance or achievements have been used to assess level of competition (Swann 
et al., 2015). There is variation between studies in the detail provided catagorising athletes. 
For example, some researchers provide several competition characteristics (e.g., Olympic 
athletes competing at an international level who have won a medal), others will use less detail 
(e.g., ‘College athletes’), which is associated with an uncertainty of the caliber of athlete that 
has been studied (Swann et al., 2015).  
There is also variation in the terms used to describe athletes based on the level at 
which performance has been achieved as well as in relation to income earned. Terms such as 






‘elite’, ‘professional’, and ‘career’ athletes are used to describe athletes competing within the 
highest level within the athlete’s respective sport (commonly national or international level), 
often as a fulltime profession (i.e., participation in sport is the athlete’s source of fulltime 
income (e.g., Chatzisarantis & Hagger, 2007; Swann et al., 2015). The term ‘semi-
professional’ (also referred to as ‘semi-pro’, e.g., semi-pro basketballer) is used to describe 
athletes who participate in sport in as a part-time occupation and earn an income for their 
participation (e.g., NCAA, 2018; Santos, 2013). ‘Amateur’ or ‘recreational’ are terms that 
have been used describe athletes who may compete to achieve personal improvements in 
fitness and gains in health, whose participation is not associated with income (e.g., 
Chatzisarantis & Hagger, 2007; Santos, 2013). 
Definitions provided by Santos (2013) embody the different components noted across 
the athlete wellbeing literature. Santos distinguishes three sub-groups of athletes: (1) 
‘professional’ - there is a written contract between the athlete and the institution where he or 
she practices, and the athlete receives a regular salary as an athlete who represent the 
institution; (2) semi-professional - there is a contract between the athlete and the institution 
where he or she practices, and the athlete receives incentives to represent the institution, 
however, does not consider these incentives to be a wage; and (3) ‘amateur’ - the athlete is 
free to participate or not participate in competitions, and the athlete does not receive material 
incentives to represent the institution. These definitions by Santos will form the basis of 
definitions utilised in the present thesis as they define athletes in manner that captures the 
most salient features of athletes, non-athletes, and athlete levels, as identified throughout the 
athlete wellbeing literature. 
1.2.2 Conceptualisations of wellbeing. Wellbeing is a multifaceted and complex 
construct, and there exists differing views of what constitutes wellbeing (Gasper, 2010). 
Broadly speaking, definitions of wellbeing cover psychological or social wellbeing on the 






one hand, or subjective/emotional wellbeing on the other. Conceptualisations that focus on 
psychological wellbeing (Ryff, 1995) and social wellbeing (Keyes, 1998) derive from the 
eudemonic tradition, and characterize wellbeing in terms of attempted self-actualization and 
fulfillment as a means of achieving positive functioning and flourishing in life as means of 
achieving happiness (Ryan & Deci, 2001). More specifically, psychological wellbeing 
involves psychological facets of importance for human psychological growth and 
development, which is commonly assessed by Ryff (1989) six key aspects: autonomy, 
environmental mastery, personal growth, positive relations with others, purpose in life, and 
self-acceptance. Social wellbeing assesses how an individual socially functions and the extent 
to which they flourish in social life on five aspects of public, and social criteria: social 
acceptance, social actualization, social contribution, social coherence, and social integration 
(Keyes, 1998; Keyes & Lopez, 2002). 
In contrast, emotional or subjective wellbeing (Cummins, 2010; Diener, Lucas, & 
Oishi, 2005) is aligned with the hedonic conceptualisation of wellbeing, which advocates that 
the essential and main goal of human life is to strive for happiness and pleasurable moments 
(Deci & Ryan, 2001; Diener et al., 1999), and thus differs from the eudemonic perspective in 
which happiness is thought to be achieved through the realization of one’s talents (self-
actualization). Subjective Wellbeing (SWB) assesses the positive and negative evaluations 
people make about their life based on their subjective experiences (Diener, 2006), commonly 
assessed through life satisfaction and affect (Andrews & Withey, 1976; Campbell, Converse, 
& Rodgers, 1976). Both hedonic and eudemonic perspectives have been utilised in the study 
of athlete wellbeing; however, SWB has been recognized to be particularly aligned with 
athletes’ experiences (Lundqvist & Sandin, 2014) and has been associated with considerable 
research in athlete wellbeing (Baudin, Aluja, Rolland, & Blanch, 2011; Chen, Wu, & Chen, 
2015; Felton & Jowett, 2015; Gaudreau & Antl, 2008; Gaudreau & Verner-Filion, 2012; 






Jowett & Cramer, 2009; López Walle, Balaguer, Castillo, & Tristán, 2012; Lundqvist & 
Raglin, 2015; Smith, Ntoumanis, & Duda, 2007, 2010; Solberg & Halvari, 2009; Surujlal, 
Van Zyl, & Nolan, 2013). For these reasons, SWB will be the basis of exploration and 
investigations of athlete wellbeing in this thesis.  
1.2.2.1 Global vs domains of SWB. Despite these differences in emphasis, both 
eudemonic and hedonic traditions tend to conceptualise wellbeing along a continuum from 
low to high. Wellbeing can be measured at the global level and domain-specific level (in 
relation to specific aspects of life). For instance, the Personal Wellbeing Index (PWI; 
International Wellbeing Group, 2006) measures SWB by evaluating satisfaction with seven 
life domains that uniquely contribute to global evaluations of wellbeing: standard of living, 
health, achieving in life, relationships, safety, community-connectedness, and future security.  
While these seven domains are thought to be common and relevant for overall 
evaluations of SWB, its authors recognize that the relative importance of the various domains 
may differ from one individual or group to another. For example, in Australia, safety 
consistently makes no unique contribution to global wellbeing ratings; however, it has been 
retained since data from other countries (Argentina, China, and Slovakia) indicate it does 
make a unique contribution in these cultures (International Wellbeing Group, 2013). 
Although the life domains have been chosen for their unique contribution to prediction of 
overall wellbeing, in combination these domains tend to explain substantial variance in 
overall assessments of wellbeing (International Wellbeing Group; 2013), suggesting some 
correspondence between global and local estimates of wellbeing. The advantage of 
measuring specific domains of wellbeing though is the flexibility it provides. An individual 
may be functioning well overall, yet have low wellbeing in a specific domain of interest. 
Alternatively, an individual may have relatively high wellbeing in a given domain, but this 
has poor correspondence with their overall wellbeing because this particular domain is of low 






importance to the individual. In the context of athletes, we may anticipate that domains of 
health, achieving in life, and future security may be of greatest importance to them, and 
hence have the strongest influence on their global SWB ratings. 
In addition, experiences of lower wellbeing have been shown to activate domain 
compensation, which is when dissatisfaction with one or more life domains will be 
compensated by higher levels of satisfaction in other life domains (Best, et al., 2000; 
Broadbent, Hamilton, & McGillivray, 2017). Using the PWI, it has been found that 
households with partners and children have consistently shown that low satisfaction with 
Standard of Living and Relationships was compensated by higher satisfaction with Health 
(Cummins et al., 2009a, 2009b). Moreover, low satisfaction with Safety and Future Security 
were compensated by high levels of satisfaction with Community-Connectedness amongst 
anxiety sufferers (Cummins, Woerner, Tomyn, Gibson, & Knapp, 2005). Domain 
compensation can be detected by plotting the domain means for a particular group of interest, 
and drawing comparisons to the means of the general population. Domain compensation is 
suggested to be operating when some of the domain scores are below their normative range 
and others are within or higher than the normal range (Cummins et al., 2009a, 2009b). 
Therefore, evaluating both global and domain aspects may be said to provide a more 
comprehensive approach to measurement of wellbeing. 
1.2.2.2 Components of SWB. The prevailing consensus is that wellbeing generally 
comprises affective and cognitive components (Andrews & Withey, 1976; Campbell et al., 
1976), as well as personality factors (with the role of personality debated by some, e.g., Blore, 
Stokes, Mellor, Firth, & Cummins, 2011; Davern, 2004; Davern, Cummins & Stokes, 2007). 
The cognitive component of SWB is associated with life satisfaction (Campbell et al., 1976, 
Diener et al., 1985, Cummins, 2010). By this account, SWB involves cognitively processing 
the discrepancy between an individual’s aspirations and achievements, which ranges from 






deprivation to fulfillment (Campbell et al., 1976). Similarly, Diener et al. (1985) suggests 
SWB evaluations involve cognitive comparisons between one’s ideal and actual life 
standards. Multiple Discrepancies Theory (MDT; Michalos, 1985) is a ‘gaps’ theory of the 
cognitive component of SWB, which posits that satisfaction is determined by the degree of 
discrepancy (or gap) between what one has and wants, one needs, one deserves, the best one 
has had in the past, what one expected to have, what one expects to have in the future, and 
what relevant others have. According to MDT, high wellbeing is attained by smaller gaps 
between the discrepancy items, with aspirations (i.e., what one wants) and social comparison 
(i.e., how one rates their achievements in comparison to what others have achieved) the 
cognitive aspects most strongly associated with SWB (Emmons, 1986; Emmons & King, 
1988; Brunstein, Schultheiss & Grassmann, 1998). 
SWB has also been argued to comprise an affective component (Andrew & Withey, 
1976). In the context of SWB, affect is conceptualised as encompassing both moods and 
emotions, with the latter being described as a combination of both positive and negative 
feelings (Diener et al., 1999). It is important to note that positive affect and negative affect 
are not opposites of the same spectrum, but rather they each have separate spectrums 
(Bradburn, 1969). Moreover, the absence of negative affect is not an indication of the 
presence of positive affect. Therefore, SWB in this context reflects the experience of positive 
emotions with low levels of negative states (Diener, Lucas, Oishi, & Suh, 2002).  
Personality is defined as patterns of thoughts, attitudes, and behaviour that are 
relatively stable throughout adulthood (Costa & McCrae, 1992), and has been suggested to be 
a further contributor to one’s SWB (e.g., DeNeve & Cooper, 1998; Headey & Wearing, 1989; 
Magnus, Diener, Fujita & Pavot, 1993). Dimensions of personality include: Neuroticism, 
Extraversion, Openness, Agreeableness, and Conscientiousness (Costa & McCrae, 1992). In 
a meta-analytic review of 148 studies, an average correlation of .19 between all five 






personality factors and SWB was found (DeNeve & Cooper, 1998). In more recent times, 
stronger correlations (.24) have also been reported in a review of eight studies (Cummins et 
al, 2002). However, only Neuroticism (characterised by irrational thinking and emotional 
instability) and Extraversion (characterised by sociability, excitement seeking, and 
assertiveness) have been shown to be significant predictors of SWB (Costa & McCrae, 1992). 
More specifically, Neuroticism has been shown to significantly correlate with negative mood 
(Costa & McCrae, 1980; Magnus et al., 1993) and negatively with life satisfaction (ranging 
from -.22 to -.43; DeNeve & Cooper, 1998; Headey & Wearing, 1989; Okun & George, 
1984), whereas extraversion has been shown to significantly correlate with positive mood 
(Costa & McCrae, 1980; Magnus et al., 1993) and positively with life satisfaction (ranging 
from .17 to .26; DeNeve & Cooper, 1998; Headey & Wearing, 1989).  
In addition, perfectionism (a tendency to strive for perfection and to evaluate the self 
in a critical manner; Cox, Enns, & Clara, 2002; Flett & Hewitt, 2006), and related facets of 
perfectionism (e.g., perfectionistic concern, perfectionistic self-presentation, self-oriented 
perfectionism; Gaudreau & Antl, 2008; MacKinnon & Sherry, 2012) have generally been 
found to be predictive of low SWB (Hewitt & Flett, 2002; MacKinnon & Sherry, 2012) 
particularly among athletes (Gaudreau & Antl, 2008). More specifically, athletes have been 
found to be commonly characterised by Socially Prescribed Perfectionism (the perception 
that one must engage themselves in the pursuit of stringent goals to reach socially prescribed 
standards of excellence), which is associated with undesirable wellbeing outcomes (e.g., Flett 
& Hewitt, 2006), such as negative affect (e.g., Sagar & Stoeber, 2009), reduced self-esteem 
(Gotwals, Dunn, & Wayment, 2003), and athletic burnout (e.g., Appleton, Hall, & Hill, 2009; 
Hill, Hall, & Appleton, 2010). In addition, perfectionism amongst athletes has been shown to 
promote the adoption of performance goals grounded in the avoidance of failure (e.g., 
Stoeber, Stoll, Salmi, & Tiikkaja, 2009), which undermine intrinsic motivation (Elliot & 






Church, 1997; Elliot & Harackiewicz, 1996). Therefore, it may be that among athletes, goal-
setting may be influenced by both personality and cognition, which is likely driven by 
perfectionism that leads to setting and pursing hard-to-reach goals. 
Evidence based on the general population generally supports the notion that affect 
may make a stronger contribution than cognition and personality to SWB, although all 
components may make some contribution. For instance, Davern (2004) combined affect 
items (content, happy, energized, satisfied, stressed, and pleased) with the seven 
discrepancies of MDT (Michalos, 1985), and Extraversion and Neuroticism. Findings showed 
that whilst MDT only contributed 2 percent, affect explained 66 percent of the variance in 
SWB, and personality made a non-significant contribution. Using a more parsimonious 
measure of affect (reducing affect items from six to three: happy, content, and excited) in a 
subsequent study by Davern, Cummins, and Stokes (2007), similar results were replicated in 
relation to personality, which made a non-significant contribution to SWB. Together, affect 
and MDT (Michalos, 1985) contributed 90 percent of the variance in SWB, with affect the 
stronger predictor (standardized coefficient = .56) over cognition (standardized coefficient 
= .46). In addition, subsequent studies have replicated the findings of Davern et al. (Blore et 
al., 2011, Tomyn, 2008). Although affect has been shown to dominate over cognition when 
people are presenting as generally happy and within the normal ranges of happiness or 
satisfaction general population, under aversive conditions that are likely to generate strong 
discrepancies between desired and experienced achievements it has been suggested that affect 
is overwhelmed by the challenging agent and cognition may dominate evaluations of SWB 
(Davern et al., 2007). Among athletes this may occur, for example, if an athlete becomes 
injured during their Olympic race, and thus fails to achieve their goal of winning a medal, 
creating a discrepancy between their anticipated achievement and lack of achievement. 
Therefore, it is most appropriate to consider SWB as comprising a mixture of affect and 






cognition, and depending on life circumstances, affect or cognition may dominate over the 
other. 
1.2.2.3 Stability of wellbeing. As the components of wellbeing (especially affective 
and cognitive) encourage evaluation of one’s circumstances, it is possible that wellbeing 
changes over time. In terms of the cognitive aspect of wellbeing, an individual in pursuit of 
specific goals may inch closer to their desired achievements over time. As a consequence, we 
would anticipate a reduced discrepancy between goal and achievement and, in turn, improved 
wellbeing. Alternatively, it is possible that an individual re-evaluates their goals in light of 
inability to make substantial progress towards that goal over time despite attempts to do so or 
perhaps due to increased knowledge and awareness of the unattainability of these initial goals 
(Wrosch, Miller, Scheier, & Brun De Pontet, 2007; Wrosch, Scheie, Miller, Schulz, & Carver, 
2003; Wrosch, Scheier, Carver, & Schulz, 2003).  
Similarly, environmental factors and changing circumstances related to domains of 
one’s life, such as health, relationships, and future security, may have noticeable impacts on 
one’s sense of wellbeing. Although Cummins (2010) asserts that, in general, an individual’s 
wellbeing is relatively stable and tends to fluctuate around a set-point, this theory also 
acknowledges that: (i) fluctuations are possible, and (ii) in extreme cases of sustained 
external impacts on an individual, wellbeing may be driven below one’s set-point for an 
extended period of time. Indeed, disparate lines of evidence support these caveats. First, 
whereas wellbeing in the general population tends to be overwhelmingly positive (Cummins 
& Nistico, 2002; Cummins, 2010; International Wellbeing Group, 2013), substantially lower 
wellbeing has been reported for populations suffering from adversity. For instance, carers 
who look after a disabled family member at home have been shown to score nearly 15 points 
below the bottom of the normal range for the national population score for SWB, with the 
domain of ‘achieving in life’ more than 20 points below the normal range (Cummins, Tomyn, 






Gibson, Woerner, 2007). Reports of persisting low wellbeing have also been noted amongst 
individuals experiencing chronic medical conditions, such as Parkinson’s disease (McQuillan, 
Licht, & Licht, 2003), multiple sclerosis (McCabe & McKern, 2002), spinal cord injuries 
(Dennison, Moss-Morris, & Chalder, 2009), and other long-term disabilities (Emerson, 
Honey, Madden, & Llewellyn, 2009; Mehnert, Krauss, Nadler, & Boyd, 1990). A large body 
of research has shown that low SWB and depression are associated with conditions involving 
physical pain (Kempen, Ormel, Brilman, & Relyveld, 1997; McCracken, Vowles, & 
Gauntlett-Gilbert, 2007), and that difficulty controlling pain can have a spillover effect on 
aspects of life (e.g., family, work, and leisure; Keefe, Rumble, Scipio, Giordano, & Perri, 
2004). However, evidence from experimental studies and randomized controlled trials 
demonstrate that treatments involving cognitive reappraisals such as, replacing pessimistic 
thoughts with optimistic ones (Sheldon & Lyubomirsky, 2006a; 2006b), expressing gratitude, 
and visualizing our best selves (Seligman, Steen, Park, & Peterson, 2005) can improve one’s 
wellbeing over time, thus pointing to malleability and remedial prospects for SWB. 
In summary, wellbeing can be conceptualized in a variety of ways, according to the 
eudemonic and hedonic perspectives of wellbeing (Cummins, 2010; Diener et al., 1985; 
Keyes, 1998; Ryff, 1989). Commonly utilized measures of wellbeing assess global and 
specific domains or life aspects related to wellbeing. Although wellbeing was once thought of 
as a predominantly constant and stable construct (Cummins, 2010; Headey, 2008), it has been 
empirically shown that some individuals have substantially lower wellbeing than the general 
population, and that those suffering from lower wellbeing share experiences and 
characteristics in common that might account for their lower wellbeing. Moreover, 
experimental and treatment studies show that individuals can engage in activities that 
increase wellbeing long-term (Seligman et al., 2005; Sheldon & Lyubomirsky, 2006a; 2006b). 






It is within this context of malleability of wellbeing that the next section explores the current 
evidence base for the relationship between exercise/athletic participation and wellbeing. 
1.2.3 Theoretical propositions about how wellbeing of athletes may be different. 
 Following from discussion in sections 1.2.1 and 1.2.2 about the different 
operationalisations of athlete and wellbeing, respectively, we can speculate about several 
ways in which wellbeing differences (or lack thereof) may occur for athletes, both within 
athlete groups, and also for athlete and non-athlete comparisons. These logical extensions 
from the discussion above are distilled into three propositions below, which are then 
empirically tested in subsequent chapters.  
1.2.3.1 Proposition 1: The construct of wellbeing may have different meanings 
across athlete groups. It is possible that the wellbeing scales function differently across 
groups. For example, achievements may be a more important contributor to one’s overall 
wellbeing for professional athletes than non-athletes, then the factorial structure of the scale 
would be expected to be different and the measurement model would necessarily differ across 
groups. Such differences could be captured using methods including: (1) the measurement 
invariance approach, and (2) regression results differing across groups. It may be that they 
have the same wellbeing overall, despite lower wellbeing in specific domains, which may 
indicate occurrence of domain compensation. It may also be that global wellbeing scores 
reflect domain scores (i.e., lower wellbeing globally and low wellbeing scores across life 
domains). It may be likely that athletes and non-athletes do not differ globally but the 
domain(s) that athletes prioritise does, thus contributes differently (more or less) to overall 
wellbeing in relation to non-athlete groups. 
1.2.3.2 Proposition 2: Athletes may have lower wellbeing either overall, or for 
specific domains. It is possible that athletes and non-athletes (and perhaps within subgroups 
of athletes too) differ in wellbeing. Insofar as intensive engagement in physical activity has 






potentially negative impacts on one’s psychological states, it may be anticipated that athletes 
have a lower overall wellbeing experience due to their lowered positive mood. Group 
differences are also likely to be reflected in key domains that may be seen as particularly 
important within the context of sport. For instance, based on the positive link between 
physical activity and health (Gould, 2008; Tracey & Elcombe, 2004), it might be expected 
that those who have a greater level of engagement in sport should be happier with their health 
and this might be reflected in higher satisfaction in health, particularly in comparison to non-
athletes (Ussher, Owen, Cook, & Whincup, 2007). On the other hand, it might also be 
expected that for those who strongly identify with their sporting identity, threats to their 
health (such as injury) may have a greater impact on them, which may be reflected in lower 
satisfaction with their health (Galambos, Terry, Moyle, & Locke, 2005; Leddy, Lambert, & 
Ogles, 1994; Smith, Scott, O'Fallon, & Young, 1990). Similarly, winning, and performing are 
central to athletes’ identities and likely to be reflected in the life domain, achieving. 
Perceptions of inadequate achievements (based on performance) commonly result in 
diminished wellbeing, low self-esteem, and burnout among athletes who have a strong and 
exclusive athletic identity (Coakley, 1992; Gustafsson, 2007; Lemyre, 2008). Therefore, 
among non-elite athletes and non-athletes, evaluations of their achievements are likely drawn 
from several life domains, whereas for professional athletes, such evaluations are likely to be 
heavily related to sport given it is their occupation (Brady & Shambrook, 2003). 
 Among the athlete wellbeing literature, global differences in wellbeing have been 
explained by items or domain level differences, which have commonly been attributed to the 
relative importance athletes place on domains as a function of the level of competition in 
which athletes engage (Huffman et al., 2008; Santos, 2013; Snyder et al., 2010). More 
specifically, differences in psychological characteristics related to self-esteem (e.g., sportive 
self-esteem; Samadzadeh et al., 2011; Storch, Storch, Killiany, & Roberti, 2005) and 






aspirations (Chatzisarantis & Hagger, 2007) that differ between competition level have been 
offered as an explanation as to why differences at the domain level across athlete groups are 
reflected at a global level (Santos, 2013; Wang et al., 1999). It has been further suggested that 
there are psychological characteristics more salient to athletes (particularly professional 
athletes) in comparison to non-athletes (and non-elite athletes) which may explain differences 
in domains (McAllister et al., 2001; Modolo, Mello, Gimenez, Tufik & Antunes, 2001; 
Santos, 2013). 
Another way to quantify the importance of domains is in terms of the association 
between domains and global wellbeing ratings. It may be that some aspects or domains of 
wellbeing may be more important for athletes than non-athletes, and hence their predictive 
value for overall wellbeing could differ across the groups (i.e., the composition of wellbeing 
may differ across athlete groups). The correspondence between domain level-wellbeing and 
global-wellbeing may be portrayed in various ways. It may be that athletes view a domain as 
particularly important which would not be reflected in overall differences (global wellbeing; 
particularly if other domains compensate to ensure roughly equivalent wellbeing across 
groups), and may not appear different in comparisons with other groups of athletes, yet has 
an effect on domain-global wellbeing relationships. It may also be that athletes prioritize a 
domain over another domain, reflected in either higher or lower domain scores for these 
athletes. There could be a domain compensation effect that ensures that overall wellbeing is 
no different for athletes than non-athletes, or the lower domain scores on these important 
domains could be the reason for any differences in overall wellbeing that may be observed. 
Domain compensation is predominately activated when dissatisfaction with one or more life 
domain will be compensated by higher levels of satisfaction in other life domains, and aids in 
further explaining experiences of lower wellbeing (Best, et al., 2000; Broadbent, Hamilton, & 
McGillivray, 2017). For example, among suffers of anxiety, low satisfaction with Safety and 






Future Security were compensated by high levels of satisfaction with Community-
Connectedness among (Cummins et al., 2005). In a similar manner, it may be that low scores 
on, for example, achieving in which athletes often set high (unreachable) goals, may be 
compensated for by high scores on community-connectedness, which is fostered by social 
aspects of sports participation. 
1.2.3.3 Proposition 3: Risk and protective factors contributing to SWB may differ 
among athlete groups. In addition to potential differences in wellbeing, it is possible that 
athlete groups differ in the predictors or risk factors they are exposed to that contribute to 
their wellbeing. As mentioned in section 1.2.2.2, personality, affect, and cognition were 
outlined as drivers of wellbeing. Among the athlete wellbeing literature, drivers have been 
commonly studied according to Basic Needs Theory (BNT; Ryan & Deci, 2000), which is 
one of the mini-theories of Self-determination Theory (SDT; Deci & Ryan, 2002). BNT 
theory proposes that developing wellbeing or ill-being depends on the social environment and 
its potential to satisfy the basic psychological needs: competence (an individual’s need to feel 
a sense of mastery through effective interaction with their environment), autonomy (feeling 
like the origin of one’s actions and decisions, and having a sense of volition), and relatedness 
(feeling connected to and respected by others and experiencing the feeling of belonging to a 
group). The satisfaction or dissatisfaction of athletes’ needs is associated with athletes’ 
experiences of the sporting environment specifically, in relation to coach support and social 
support. Experiences that are negative and do not foster the athlete’s needs, such as coach-
controlling behaviour and participating in ego-focused sporting climates, which result in low 
wellbeing and potential risk factors among athletes (Bartholomew, Ntoumanis, Ryan, Bosch, 
& Thøgersen-Ntoumani, 2011a; Felton & Jowett, 2013b; Healy, Ntoumanis, van Zanten, & 
Paine, 2014). In contrast, positive interactions and experiences with a coach in the sporting 
environment foster the athletes’ psychological needs, are associated with positive wellbeing 






outcomes among athletes (Alvarez et al., 2012; Kipp & Weiss, 2015; Ntoumanis, Taylor, & 
Thøgersen-Ntoumani, 2012; Reinboth & Duda, 2004). Although there are facets of coach 
behaviour that contribute to an athlete’s experiences within the sporting climate, the sporting 
environment by nature is highly competitive, and is likely to influence wellbeing. However, 
the degree of this influence may be associated with the frequency in which athletes are 
exposed to the environment. A stronger effect size may be anticipated among athletes who 
spend a greater amount of time participating in this highly competitive environment in 
comparison to athletes participating less frequently. For example, a stronger effect may be 
seen among professional athletes in comparison to recreational athletes.  
It has been suggested by Cummins (2010) that there are a range of buffers that help 
maintain positive wellbeing in the face of adverse circumstances. Among athletes, positive 
wellbeing has been shown to be more common among athletes who have the psychological 
abilities to cope in adversity and difficulty in sport (e.g., Carrasco, Campbell, López, Poblete, 
& García-Mas, 2013) as well as athletes who adopt achievement goals that are mastery-
oriented, associated with autonomous reasons, and view competition as an opportunity for 
growth (e.g., Adie, Duda, & Ntoumanis, 2008, 2010; Solberg & Halvari, 2009; Vansteenkiste, 
Mouratidis, & Lens, 2010). In contrast, athletes whose goals were associated with 
perfectionism, performance- oriented, viewed sporting competition as a threatening 
experience, and had poor coping skills are thought to predict negative wellbeing outcomes 
(e.g., Adie et al., 2008, 2010; Solberg & Halvari, 2009; Vansteenkiste et al., 2010). 
Although some predictors of athlete wellbeing have been explored as mentioned 
above, research in athlete wellbeing has increased considerably in recent years providing a 
sufficient amount of literature to be systematically reviewed to better observe patterns of 
predictors that are important to athlete wellbeing. A review of this manner does not appear to 
have been previously conducted. Therefore, Study II will systematically review relevant 






literature to ascertain the risk and protective drivers of athlete wellbeing, and collate the 
drivers into a comprehensive model that may explain the ways in which the wellbeing of 
among athletes is affected by sports participation. This study will then be expanded upon by 
testing and exploring the predictive value of predictors in relation to wellbeing amongst 
levels of athletes in Study III. 
1.3 Summary of Proposed Thesis Studies 
In summary, the over-arching aim of the present thesis is to further understand the 
wellbeing experiences of athletes and the contributing factors of athlete wellbeing. Study I 
will first test proposition one, by comprehensively assessing the composition of wellbeing 
between athletes and non-athletes, and then explore potential differences between groups for 
both domain level wellbeing as well as global wellbeing (proposition two). More specifically, 
using measurement invariance testing of wellbeing measures as evident in previous wellbeing 
research (Tomyn, Fuller-Tyszkiewicz, & Cummins, 2013; Tomyn, Fuller- Tyszkiewicz, & 
Norrish, 2014), will ascertain whether an item level or total score approach is best for 
modelling potential differences, which to date has not been acknowledged to have previously 
been explored among the athlete population specifically. In addition, invariance testing can 
provide support for the notion that subjective wellbeing differs quantitatively (the amount of 
wellbeing is different) but not qualitatively (the nature of wellbeing is different) across 
groups. In contrast, if qualitative differences are observed in the meaning of wellbeing for the 
different groups, then the prior findings of group differences in wellbeing may be attributable 
to measurement issues as well as to substantive differences in wellbeing across groups.   
Providing measurement invariance is found to hold across different athlete groups, the 
first empirical study will address proposition two by measuring, and comparing the wellbeing 
of athletes and non-athletes to further understand if these groups differ, and the nature of any 
potential differences (i.e., global and domain difference in wellbeing). Because athletes can 






also differ in the protective and risk factors that drive wellbeing, Study II will test proposition 
three by systematically reviewing relevant literature to understand the intricate facets of 
predictors of athlete wellbeing and profile which predictors promote positive, and negative 
wellbeing outcomes. Study III, will further assess proposition three by comprehensively 
exploring the relationship between predictors of wellbeing and athlete wellbeing. This study 
will assess the predictive value of drives of athlete wellbeing found in Study II, to determine 
to what extent wellbeing predictors predict global, and domain-related wellbeing amongst 
athletes and account for potential differences (as explored in Study I) in order to provide a 
comprehensive exploration of athlete wellbeing. 
  






Chapter 2: Exploration of Sport Competition Level in relation to Athlete Wellbeing 
2.1 Introduction 
To date, there have been few comparisons of wellbeing across athlete subgroups, and 
these results have been mixed both in terms of the groups being compared, and whether (and 
in which direction) the groups differ. The available research commonly compared the 
wellbeing of athletes (high-school athletes, national, and elite athletes) to non-athletes. Most 
studies found wellbeing was higher for athletes than non-athletes (Armstrong & Oomen-
Early, 2009; Dehkordi, 2011; Huffman et al., 2008; Jones, Hanton, & Swain, 1994; Proctor & 
Boan-Lenzo, 2010; Schaal et al., 2011; Snyder et al., 2010; Wang et al., 1999). These effects 
were found regardless of whether the study focused on positive wellbeing (Armstrong & 
Oomen-Early, 2009; Dehkordi, 2011; Huffman et al., 2008; Snyder et al., 2010) or ill-being 
(Proctor & Boan-Lenzo, 2010; Schaal et al., 2011). The bulk of these findings pertain to elite 
level athletes, and show a reasonably consistent finding (with exception of Wang et al., 1999) 
that athletes have higher wellbeing than non-athletes.  
However, findings are mixed when attempting to compare different levels of athletes, 
such as comparing elite athletes to recreational/amateur and semi-professional athletes. For 
instance, Santos (2013) found that professional athletes reported higher scores than amateur 
athletes on wellbeing specifically on the domain labelled psychological/spiritual (peace of 
mind, faith in god, achievement of personal goals, happiness in general, life satisfaction in 
general, personal appearance, self). Similarly, Samadzadeh, Abbasi, and Shahbazzadegan 
(2011) found that professional athletes scored higher in comparison to amateur and non-
athletes on measures of self-esteem and mental health. Moreover, amateur athletes also 
reported higher scores than non-athletes for self-esteem and mental health. A contrast in 
findings were evident by Chatzisarantis and Hagger (2007) who compared life aspirations 
and psychological wellbeing of recreational and competitive athletes (national and 






international level athletes). They found that competitive athletes reported lower 
psychological wellbeing and a preference for extrinsic life aspiration (i.e. financial success, 
image, and fame) in comparisons to recreational athletes who reported a preference for 
intrinsic life aspirations (i.e. goals related to health, meaningful relationships, personal 
growth, and community contributions). Lastly, no differences were found within athlete 
groups for factors related to ill-being, namely anxiety (Jones et al., 1994) and depression 
(Donohue et al., 2004). 
It is interesting to note that the majority of studies focusing on wellbeing (as opposed 
to ill being) employed measures that provided an overall score for wellbeing calculated by 
scores on specific life domains (Dehkordi, 2011; Huffman et al., 2008; Santos, 2013; Snyder 
et al., 2010; Wang et al., 1999). It is possible that the inconsistent findings when attempting 
to compare wellbeing arise because it is some specific aspects of one’s life that are benefitted 
by (or perhaps at risk from) sport participation. For instance, it is likely that domains related 
to social functioning and community connectedness would be satisfied and less likely to 
differ among subgroups of athletes as participation in sport (particularly for team athletes) 
has been shown to be associated with increased social wellbeing in comparison to non-
athletes (Lyubomirsky & Layous, 2012). Similarly, participation in sport is associated with 
both positive and negative effects on health (Penedo, 2005), which would be a particularly 
relevant, and important, domain to evaluate to thoroughly understand athlete wellbeing. 
Based on the positive link between physical activity and health (Gould & Carson, 2008; 
Tracey & Elcombe; 2004), it might be expected that those who have a greater level of 
engagement in sport should be happier with their health, and this might be reflected in higher 
satisfaction in health, particularly in comparison to sedentary individuals (Ussher et al., 2007). 
On the other hand, we might also expect that for those who strongly identify with their sport 
identity, threats to their health (such as injury) may have a greater impact on them, 






consequently likely to result in lower satisfaction with their health (Galambos et al., 2005; 
Leddy et al., 1994; Smith et al., 1990).  
Achievements in life is also likely to be an area of potential relevance, particularly 
among higher level athletes as their level of achievement is associated with their self-esteem 
and perceptions of poor or inadequate performance have been shown to result in diminished 
wellbeing, low self-esteem, and burnout among athletes who have a strong and exclusive 
athletic identity (Coakley, 1992; Gustafsson, 2007; Lemyre, 2008). It is likely that 
recreational athletes would make evaluations on their achievements from additional areas of 
their lives, such as their achievements related to their occupation whereas, for professional 
athletes, such evaluations are likely to be heavily related to sport, which commonly for elite 
level athletes is their full-time occupation. It is unclear whether prioritization of one life 
domain means a de-prioritization of another, or whether these domains remain relevant as for 
non-athletes in forming one’s overall sense of wellbeing. This suggests the need to explore 
group differences both at the item/domain level and globally to fully understand the profile of 
potential differences among these groups. 
However, if the subgroups differ in the domains that are important to them (i.e., the 
correspondence between domain score and global wellbeing score differs across groups), it is 
possible that the wellbeing scales function differently across groups. If, for instance, health is 
a more important contributor to one’s overall wellbeing for elite athletes than for other 
groups, then the factorial structure of the scale would be expected to be different, and our 
measurement model would necessarily differ across groups. Despite the recent interest in 
measurement invariance testing of wellbeing measures in the general population (Tomyn et 
al., 2013, Tomyn et al., 2014), a systematic search of the literature failed to identify any 
studies that have evaluated measurement invariance of a wellbeing measure across athlete 
and non-athlete groups. Establishing invariance would provide support for the notion that 






subjective wellbeing differs quantitatively (the amount of wellbeing is different) but not 
qualitatively (the nature of wellbeing is different) across groups. In contrast, if qualitative 
differences are observed in the meaning of wellbeing for the different groups, then the prior 
findings of group differences in wellbeing may be attributable to measurement issues as well 
as to substantive differences in wellbeing across groups. Hence, before evaluating a 
comprehensive model of the risk and protective factors for wellbeing (as intended for the 
next chapter), it is important to ascertain: (1) whether an item level or total score approach is 
best for modelling potential differences between the groups, and (2) whether the scale 
functions equivalently across groups. 
Thus, the aim of the present study was to, firstly, investigate measurement invariance 
of a wellbeing measure (1) across athlete groups and (2) compare athletes to non-athletes. As 
the primary focus of this thesis is on factors that influence athlete wellbeing, invariance 
testing across athlete groups was prioritized over tests of whether athletes and non-athletes 
respond to the wellbeing measure in equivalent ways. In the event that measurement 
invariance could be established across groups, a second aim of this study was to explore 
whether global and domain wellbeing differs across subgroups of athletes.  
To achieve this aim, the Personal Wellbeing Index (International Wellbeing Group, 
2013) was employed to measure and compare global and domain-specific wellbeing 
(standard of living, health, achieving, relationships, community, future security) among 
groups (recreational athletes, semi-professional athletes, and professional athletes, and non-
athletes). To date, there have been no evaluations of measurement invariance of the PWI 
across athlete and non-athlete groups. Therefore, it remains unclear whether invariance would 
hold. Consequently, no hypotheses were formed for this set of analyses. Hypotheses could be 
formed on the basis of prior literature, however, only for expected group differences in 
wellbeing scores. Based on this literature detailed above, it was hypothesised that while 






global wellbeing may not necessarily differ, differences on life domains for health and 
achieving, between the subgroups would be evident. It was anticipated that satisfaction with 
health would be lowest for professional athletes in comparison to recreational, semi-
professional athletes, and non-athletes, and that professional athletes would also have lower 
satisfaction for achieving among all groups.  
2.2 Method 
2.2.1 Participants. Six-hundred and nine Australians (320 male, 286 female) 
currently participating in either individual (68.5%) or team (18.6%) sports, competed in 
various levels of sporting competition volunteered for the study. One hundred and nine (male 
= 42, female = 67) were non-athletes who did not physically participate in sport, and ranged 
in age from 18 to 65 years (18-25 years =16.6%; 26-35 years = 22%; 36-45 years = 9.2%; 46-
55 years = 33.9%; 55-65 = 18.3%). Two hundred and sixty-two (male = 130; female = 131, 
missing = 1) participants were recreational athletes participating in sport for fitness and 
enjoyment purposes with an age range of 18 to 65 years, (18-25 years = 18.3%; 26-35 years = 
24.4%; 36-45 years = 35.9%; 46-55 years = 20.2%; 55-65 = 1.1%). One hundred and thirty 
participants (male = 86; female = 44) were athletes competing at a semi-professional level of 
sport of which was a secondary source of income, with an age range of 18-45years (18-25 
years = 43.5%; 26-35 years = 39.7%; 36-45 years = 16%; 46-55 years = 23.6%). One 
hundred and seven (male =62; female = 48) participants were professional athletes (male = 
62; female =44) whose participation in sport was their full-time profession and ranged in age 
18-45 years (18-25 years = 44.9%; 26-35 years = 40.2%; 36-45 years = 11.2%). On average, 
study volunteers had been participating at their current level of competition for three to five 
years, in a range of sports including, athletics (41.5%), basketball (16.4%), cycling (7.3%), 
triathlon (30.1%), and swimming (4.7%), which they practiced for approximately six to nine 






hours (recreational athletes), 10-13 hours (semi-professional athletes), and 31-40 hours 
(professional athletes) per week.  
 
2.2.2 Measures.  
2.2.2.1 Participation level. Athletes were asked to self-categorise into one of four 
different participation groups, the athlete groups (recreational, semi-professional, and 
professional) were in line with descriptions utilised by Santos (2013) with the addition of a 
non-athlete description. Specifically, the four groups were operationalized as follows to 
ensure that participants were responding based on participation level rather than idealised 
athletic identity: Level 1 (“I do not physically participate in sport”), Level 2 (“I participate in 
sport, but do not earn any money from participating”), Level 3 (“I participate in sport and get 
some payment, but it's not the major source of my income”), and Level 4 (“Sport is my full-
time profession”). 
2.2.2.2 Subjective wellbeing. SWB was assessed using two measures in the present 
study. The first measure was a global evaluation of General Life Satisfaction (GLS), said to 
capture the affective characteristic of SWB (Cummins et al., 2010). Participants were asked 
to respond to the question, “how satisfied are you with your life as a whole?” and rate their 
satisfaction on a 0 (very dissatisfied) to 10 (completely satisfied) bipolar scale.  
To measure the affective free evaluations in relation to both global and domain SWB, 
the Personal Wellbeing Index (PWI: International Wellbeing Group, 2006) was utilized. This 
tool measures the individual’s satisfaction with seven life domains: Standard of Living, 
Health, Achieving, Relationships, Safety, Community, and Future Security. Respondents 
were asked to rate their satisfaction with each domain using an 11-point scale from 0 
(completely dissatisfied) to 10 (completely satisfied). For example, respondents were asked, 
“How satisfied are you with what you are achieving in life?”. Scores were converted to a 






standard 0-100-point range by multiplying each score by 10. The seven items are aggregated 
and averaged to form a composite measure of global SWB (represented as PWI) along a 0 to 
100 scale. Normative data suggest that the mean PWI score in Australian adult populations is 
75.27 (Cummins et al., 2013). 
The International Wellbeing Group (2006) reported that the PWI Scale has strong 
internal reliability (Cronbach’s alpha ranging from .70 to .85) in Australia and overseas. 
Item-total correlations range between .50 and .75 (International Wellbeing Group, 2013), and 
test-retest reliability has been demonstrated across a 1 to 2-week interval (intra-class r = .81 -
.84; Lau & Cummins, 2005). The PWI has a reported correlation of .78 with the Satisfaction 
with Life Scale (Diener et al. 1985). Convergent validity has also been established in non-
clinical samples (Thomas, 2005). In the present study, Cronbach alpha was .87 (non-
athletes), .81 (recreational athletes), .72 (semi-professional athletes, and .70 (professional 
athletes).  
2.3 Procedure 
Approval to undertake the study was granted by the Deakin University Human 
Research Ethics Committee (HEAG-H104/2011). Representatives of organisations were seen 
in person or contacted via phone or email to communicate the aims of the study. Non athletes 
were recruited from Australian universities, athlete groups were recruited via specific 
sporting organisations, institutes, and clubs (e.g., Australian Institute of Sport, Victorian 
Institute of Sport, Athletics Australia, Athletics Victoria, Basketball Australia Australian 
Football League). Contact persons from participating organisations were requested to 
distribute an advertisement for the study through their normal means of communication to 
their members (e.g., Newsletter, Facebook, Website, etc.) as well as send an email invitation 
through their mailing lists. Both the advertisement and invitation outlined details of 
participation (e.g., study length, importance/purpose, type of questions, and possible benefits) 






encouraging recipients to click on the attached weblink which directed participants to the 
Plain Language Statement (PLS). At the bottom of the PLS was the option to proceed with 
the study, which served as implied consent and participants commenced the questionnaire 
(Appendix A), or to opt out at this stage – either to ask further questions before committing to 
the study or because, upon reading the PLS, they decided they did not wish to participate.   
2.4 Data Analysis Strategy 
Multiple-group confirmatory factor analysis was conducted in Mplus version 7.2 
(Muthén & Muthén, 1998-2017) to assess measurement invariance across groups. Invariance 
testing proceeds in a sequential fashion, attempting to ensure adequate model fit at each step 
as well as evaluating worsening of fit as the number of steps increases. In the first step, an 
unconstrained model is tested for fit. A single wellbeing factor was fit for the seven items of 
the PWI, but factor loadings, intercepts, and residual variances were allowed to differ across 
groups. Provided model fit is adequate (criteria are discussed below), testing proceeds to the 
second step in which the factor loadings are constrained to be equal across groups (Gregorich, 
2006). That is, the loading of PWI item 1 onto the subjective wellbeing latent variable was 
forced to take on the same value for all groups being compared. Evidence of weak invariance 
supports the notion that the scale means the same thing across groups since the items load 
equivalently onto the latent variable across groups. Insofar as this does not substantially 
worsen model fit (criteria covered below), a third step is undertaken in which item intercepts 
are constrained to be equal across groups (Gregorich, 2006). Invariance at this step (for 
intercepts) suggests that the groups do not differ in response biases to items (i.e., there is no 
systematic bias such that one group tends to report higher scores on the scale than another 
group). Finally, provided the model fit statistics support strong invariance, a final step is 
undertaken in which the residual variances for items are constrained to be equal across 
groups (Gregorich, 2006). This final step establishes that the amount of variance in items 






attributable to the underlying latent variable is comparable across groups, and suggests that 
the scale may be similarly reliable across groups. As researchers typically derive a total score 
from the PWI rather than using a latent variable modelling approach, strict invariance is 
necessary to establish in order to ensure valid comparisons of PWI scores across groups 
(Gregorich, 2006). 
Within the context of measurement invariance testing, it is important to ensure 
goodness of model fit at each step, as well as sufficiently similar fit across subsequent steps 
in the hierarchy of invariance tests. Conventional cutoffs for fit of a model were applied 
according to Kenny (2014): non-significant chi square value, Tucker Lewis Index (TLI > 0.9) 
and Root Mean Square Error of Approximation (RMSEA;<.08). Given chi square is known 
to be biased against large samples and in the presence of even minor departures from 
normality, other fit statistics are typically used to gain a more comprehensive understanding 
of whether a significant chi square value is indicative of poor fit (Bergh, 2015; Kline & 
Santor, 1999). The present study used TLI instead of the comparative fit index (CFI) as the 
former is a stricter index of model fit that places greater priority on model parsimony. 
As detailed above, measurement invariance testing works by placing increasing strict 
assumptions on differences between groups (constraining factor loadings, intercepts, and then 
residual terms). While this makes the model more parsimonious, it is also likely to worsen 
model fit since the factor loadings, intercepts, and residuals are unlikely to be perfectly 
identical across groups. Hence, the acceptability of these model constraints are tested by 
comparing the fit for adjacent steps in the measurement invariance hierarchy: unconstrained 
model versus weak invariance model, weak invariance versus strong invariance, and strong 
invariance versus strict invariance. As per Chen (2007), reduction of more than .015 in TLI 
from one model to the next suggests substantial worsening of model fit, and hence invariance 
for the parameter that was constrained across groups is not plausible for the present data. At 






this stage, modification indices are consulted to identify a parameter that may be freed across 
groups, the model retested, and comparison of model fit tested again. While such revisions 
are permissible, the greater number of parameters allowed to vary across groups, the less 
plausible (and more conditional) the invariance conclusion becomes. As such, a decision was 
made to permit a maximum of one parameter to be freed across groups at each step of the 
model (i.e., one factor loading, one intercept, one residual).  
As the primary focus of this thesis is on exploring the predictors of wellbeing among 
athletes, measurement invariance proceeded in two steps: (1) evaluating the plausibility of 
measurement invariance across the three athlete groups (recreational, semi-professional, and 
professional), and then if measurement invariance was established across these groups, (2) 
athletes as a consolidated group were compared against non-athletes for measurement 
invariance. 
Subsequent to establishing measurement invariance, groups that were found to be 
invariant were compared on scores of the PWI total score and also for PWI domain scores. 
These group differences in wellbeing were assessed using by ANOVAs in SPSS version 24. 
As we were not interested in the multivariate effect of group on domain scores, a 
MANCOVA approach was not undertaken. Tukey’s Post-Hoc testing was used to identify 
specifically any groups that significantly differed. Assumption of homogeneity of variance 
was assessed using Levene’s test; p values less than .05 was taken as evidence of violation of 
this assumption. Significant Levene’s test results were followed up by inspection of variances 
across groups. ANOVA is acknowledged as robust to violation of homogeneity of variance 
provided the ratio of biggest to smallest variance across groups is within the range of 4:1 
(Stevens, 2012). In instances where the ratio was less than or equal to 4:1, ANOVA results 
were reported unadjusted. In cases where the ratio exceeds 4:1, Welch’s correction to 
ANOVA was undertaken to ensure accuracy of significance testing for the ANOVAs. Partial 






eta squared was used to calculate the effect size of ANOVAs. Effect size was evaluated to be 
small (.01), moderate (.06), or large (.14) as outlined by Cohen (1988).  
2.5 Results 
2.5.1 Data screening and cleaning procedures. Prior to hypothesis testing, data were 
screened using SPSS version 24 (IBM Corp., Armonk, NY, 2016). A missing values analysis 
was conducted for the PWI life domains and life satisfaction. Missing values in the life 
domains achieving (n = 4), relations (n = 2), safety (n = 2), community (n = 2), and future (n 
= 3) was evident, Little’s MCAR was non-significant, x2 (40,609) = 58.32, p > .01. As the 
amount of missing values was small, and occurring at random, expectation maximization 
(EM) was used to replace missing values (Tabachnick & Fiddell, 2007).  
Univariate outliers were assessed through the computation of z-scores for the SWB 
variables, conducted separately for each group. Scores were considered univariate outliers if 
z > 3.29 (Tabachnick & Fiddell, 2007). Examination of z-scores indicated outliers on the 
PWI (n = 3), standard (n = 1), health (n = 3), achieving (n = 7), relations (n = 2), safety (n = 
2), and community (n = 1). These cases were ultimately retained as the scores fell within 
possible range for these items and inclusion versus exclusion of these cases failed to alter 
substantive conclusions from analyses these items were used in. A further 17 multivariate 
outliers were identified based on participant scores across all of the PWI domains combined, 
with the Mahalanobis distance criterion (critical x2 =17.80, p < .001). There were no issues 
with out-of-range scores, and no unitary discernible trend to distinguish these outlying cases 
from non-outlying cases. Further, running models with and without these cases failed to alter 
substantive conclusions. Thus, as with univariate outliers, these cases were retained rather 
than having these scores altered or the participants removed. Tests for normality for each sub-
group of athletes was conducted and the majority of absolute values for skew and kurtosis 
were within the acceptable range (Curran, West, & Finch, 1996) for the non-athletes and 






professional athletes. Skewness was outside of the accepted ranges for all domains in the 
recreational group and a few cases (standard of living, health, relationships and community) 
for the semi-professional athlete group. Kurtosis was outside of the range for recreational 
athletes (standard, health, safety, community), indicating non-normality. Issues of outliers 
and normality were addressed in the measurement invariance tests by using Mplus’s robust 
standard error approach to maximum likelihood estimation (MLR). Bootstrapping was used 
to address outliers and non-normality in the ANOVAs. 
2.5.2 Measurement invariance testing. 
2.5.2.1 Comparisons among athlete groups. Shown in Table 1, the unconstrained 
(configural) model in which a single factor model with factor loading allowed to differ across 
the three athlete groups provided adequate model fit. Constraining factor loadings to be equal 
across these groups did not substantially worsen model fit; ∆TLI =.012. However, 
constraining intercepts led to a substantial worsening in model fit; ∆TLI =.031. Evaluation of 
modification indices suggested the need to free the intercept for item 3 (achieving); MI = 
14.455 (semi-professional), MI = 12.228 (professional athletes). Model fit for this revised 
strong invariance model was satisfactory and comparable to the weak invariance model; 
∆TLI = .002. Strict invariance models showed adequate fit across the three groups of athletes. 
Overall, invariance of the athlete groups was adequate. Consequently, the athlete groups were 
combined into a single group for comparison against non-athletes. 
Table 1. Measurement Invariance across Athlete Groups 
Model χ2 df χ2/df Ref 
model 
∆TLI TLI RMSEA 
             Invariance         
1. Configural 70.78* 42 1.685 - - .927 .064 
2. Weak 97.10* 54 1.798 1 .012 .915 .069 
3. Strong 141.93* 68 2.087 2 .031 .884 .081 
3b. Strong R1 119.72* 66 1.814 2 .002 .913 .070 
4. Strict 143.11* 78 1.835 3b .002 .911 .071 
         * p<.001        
 






2.5.2.2 Comparison between athletes and non-athletes. As the unconstrained uni-
dimensional model showed inadequate fit, measurement invariance testing of the one-factor 
model of SWB failed. Rather than terminate testing at this point, efforts were made to 
identify a plausible model that may be shared across groups, and to identify potential sources 
of non-invariance. Thus, as a first step, an alternate conceptualization of the PWI was 
modelled in which three items (standard of living, achieving, and relationships) were allowed 
to co-vary beyond the global wellbeing factor because these three domains reflect what 
Cummins (2016) calls the ‘golden triangle’ of wellbeing; key drivers thought to be most 
influential in one’s overall sense of wellbeing. Including these covariances did not 
sufficiently improve model fit, and modification indices suggested need for an additional 
covariance between the residuals for health and achieving (MI = 17.582). As this addition is 
plausible, it was incorporated, and improved fit; TLI =.927, RMSEA =.070. This formed the 
baseline, configural model against which weak invariance was tested.  
Constraining factor loadings (weak invariance) substantially worsened model fit; 
∆TLI =.037. Inspection of modification indices indicated differences in the factor loading for 
item 3 (achieving) to be a key source of model misfit; MI = 19.221 (non-athletes), and MI = 
19.219 (athletes). Freeing this factor loading to be estimated separately across groups 
improved model fit overall, and produced an acceptable reduction in model fit relative to the 
configural invariance model; ∆TLI =.008. Constraining intercepts to equality across groups 
led to a substantial worsening relative to this weak invariance model; ∆TLI =.059. Evaluation 
of modification indices suggested to free the intercept for item 2 (health); MI = 29.133 (non-
athletes), MI = 29.138 (athletes). Model fit for this revised strong invariance model was 
satisfactory; ∆TLI =.001. Further constraints were placed on the residual terms for each of 
the PWI items (strict invariance), and found to be comparable in fit to the strong invariance 
model; ∆TLI <.000  






In summary, partial invariance was established for comparisons of athlete and non-
athlete groups. However, such efforts required revising the baseline model from a 
parsimonious single factor model to one with a single, general factor plus four covariances 
among items. Additionally, adequate model fit was only achieved through freeing constraints 
on two parameters (achieving factor loadings and health intercepts). As such, this was 
considered too many adjustments to the model to confidently conclude that the measure 
functions as intended and equivalently across groups. Consequently, ANOVAs in the next 
section are conducted among the three athlete groups, ignoring the non-athlete group. 
 
Table 2. Measurement Invariance Comparing Non-Athletes and Athletes 
Model χ2 df χ2/df Ref 
model 
∆TLI TLI RMSEA 
             Invariance         
1. Configural 94.33* 28 3.369   .886 .088 
1b. Configural R1 74.03* 22 3.365   .886 .088 
1c. Configural R2 50.19* 20 2.509   .927 .070 
2. Weak 85.32* 26 3.281 1c .037 .890 .087 
2b. Weak R1 58.61* 25 2.344 1c .008 .935 .066 
3. Strong 111.04
* 
31 4.446 2b .059 .876 .092 
3b. Strong R1 76.74* 30 2.558 2b .001 .925 .072 
4. Strict 94.74* 37 2.560 3b .000 .925 .072 
         * p<.001        
 
2.5.3 Group differences in wellbeing. Means, standard deviations, and post-hoc 
comparisons for the three subgroups of athletes are presented in Table 3 across global 











Table 3. Comparison of Means and Standard Deviations of all Measured Variables for Three 











Variable Mean (SD) Mean SD Mean SD F P h2 
          
GLS 77.25 13.25 79.23b 11.41 75.14 12.00 2.156 .043 .013 
PWI 77.68 10.63 79.91b 9.22 75.01 9.07 7.149 .001 .028 
Standard Living 79.77 12.68 82.14b 13.59 78.41 11.75 3.163 .043 .013 
Health 81.56 13.60 82.98b 12.63 78.41 11.75 3.800 .023 .015 
Achieving 74.06b 14.50 79.46a,b 12.97 69.06 11.03 17.832 <.001 .067 
Relationships 75.84 17.79 77.55 16.77 74.11 17.04 1.162 .314 .005 
Safety 82.94 15.47 81.37 16.35 80.28 15.93 1.201 .302 .005 
Community 74.89 17.33 78.55 16.88 75.05 15.74 2.220 .110 .009 
Future Security 74.72 17.01 77.33b 15.68 70.09 20.44 5.133 .006 .020 
 
a  significantly more satisfied than recreational athletes.  b significantly more satisfied than professional athletes.  
Partial h2 = partial eta squared, and ranges from 0 (no variance explained in the dependent variable) to 1 (100% of variance 
explained in the dependent variable). 
 
2.5.3.1 Global wellbeing. Significant differences between athlete groups were found 
for global wellbeing. Post-hoc comparisons indicate that the semi-professional athlete group 
scored significantly higher on GLS and PWI than the professional athlete group. There were 
no significant differences involving the recreational athlete group in relation to global 
wellbeing.  
2.5.3.2 Domain wellbeing. As hypothesised, satisfaction on the domains health and 
achieving significantly differed between the athlete subgroups. Post-hoc comparison show 
that semi-professional athletes reported significantly higher satisfaction with their health than 
professional athletes (Cohen’s d =.37). In relation to achieving, post-hoc comparisons also 
confirmed the study’s hypothesis that professional athletes would have significantly lower 
scores on achieving than recreational (Cohen’s d =.39) and semi-professional athletes 
(Cohen’s d =.86). Moreover, semi-professional athletes reported significantly higher 
satisfaction than both recreational and professional athletes for achieving (Cohen’s d =.39 
and .86, respectively). For the remaining domains, the only significant differences were seen 






for semi-professional athletes, who scored higher than professional athletes on standard of 
living (Cohen’s d =.29) and future security (Cohen’s d =.40).  
2.6 Discussion 
The present study had two complementary aims. First, it evaluated through 
measurement invariance testing whether the Personal Wellbeing Index (PWI) measure 
functions equivalently across athlete groups and also in comparison of athletes to non-
athletes. This was a necessary preliminary analysis for the overall focus in this thesis on the 
determinants of athlete wellbeing, as any investigation of these associations assumes that the 
construct of wellbeing maintains a consistency of meaning and data quality, and can be 
accurately measured across groups. Following testing of measurement invariance, this study 
explored whether global and domain wellbeing differs across subgroups of athletes. This 
latter aim was designed to extend beyond group comparisons of global wellbeing scores to 
better understand which aspects of wellbeing differ across groups. In this way, the present 
chapter adds to existing literature as the majority of past research has focused predominantly 
on comparisons between non-athletes and quite broad athlete groups, where the athlete group 
comprises several levels of sport participation, and comparisons are typically made with 
global measures rather than evaluating domains of wellbeing. 
2.6.1 Invariance testing. The PWI was found to be invariant across recreational, 
semi-professional, and professional athletes with only one revision required. This revision 
included the freeing of the intercept for the achieving domain, suggesting that the means for 
this indicator differed across groups, which was highest for semi-professional athletes and 
lowest for professional athletes. According to Gregorich (2006), non-invariance at the 
intercept level may reflect differential additive response bias, which would suggest that 
athletes commonly make over-estimations or under-estimations of 'true' evaluations, which 
can contaminate any potential group differences. In the present context, this non-invariance 






for the achieving item may thus indicate a tendency for semi-professional athletes to 
overestimate and professional athletes to underestimate their evaluations specifically in the 
domain of achieving. The fact that this did not occur for other domains shows the specificity 
of this effect. Moreover, the finding that this was specific to achievement may be explained 
by athletes having set an ideal or ‘ultimate’ achievement (e.g., gold medal, world 
championship title, winning premiership etc.) and anything short of achieving this ultimate 
standard of achievement is perceived as unsatisfactory. Despite this revision, a 
unidimensional factor structure, and equivalent factor loadings and residuals were able to fit 
across all three subgroups of athletes, showing that the PWI as a measure was comparable 
across athletes, regardless of level of participation in sport (i.e., the nature of SWB was the 
same across athlete groups).  
In contrast, a variety of adjustments pertaining to the domains of standard of living, 
achieving, health, and relationships were needed in order to ensure adequate model fit across 
the levels of invariance testing when comparing non-athletes to athletes. The addition of 
covariances for standard of living, achieving, and relationships is consistent with prior 
research identifying these as the ‘golden triangle’ of wellbeing, based on normative data 
showing these factors to be most influential to one’s overall sense of wellbeing (Cummins, 
2016). Non-invariance for factor loadings of achieving also make sense in light of key 
characteristics of athletes relative to non-athletes. Higher factor loadings on achieving may be 
due to the athlete sample largely being made up semi- and professional athletes, in which 
achievements are heavily based on their performance, thus not only experience an emphasis 
on performance but also a high frequency of performance-based reviewing, in comparison to 
the wider population in which performance may be reviewed less frequently (e.g., quarterly 
or annual). Comparison to prior normative data shows that the factor loadings for achieving 
for athletes were higher than the general population (e.g., Richardson, Fuller-Tyszkiewicz, 






Tomyn, Cummins, 2016), supporting this contention. In addition, the intercept for health was 
higher for athletes than non-athletes, indicating athletes may be displaying a positive or 
optimistic perspective about their health, which is likely to be largely based on their constant 
efforts to build physical stamina and fitness as well as avoid injuries, elements crucial for 
sporting success. 
Collectively, the present findings in regards to measurement invariance testing, 
suggested that the nature of SWB was aligned for athletes, but not aligned in comparison to 
non-athletes. Therefore, the differences found in relation to measurement invariance between 
non-athletes and athletes may be reflective of a difference in how the domains (particularly 
health and achieving) are prioritized in relation to an individual’s wellbeing. These results 
demonstrate the likelihood that athletes prioritize the domains of health and achieving in 
relation to their wellbeing in comparison to non-athletes.  
2.6.2 Comparisons of SWB. Present findings may help to make sense of 
inconsistencies in prior research regarding differences in wellbeing between athletes and non-
athletes. First, whereas prior studies have predominantly compared non-athletes to broadly-
grouped athletes (Armstrong & Oomen-Early, 2009; Dehkordi, 2011; Huffman et al., 2008; 
Jones et al., 1994; Proctor & Boan-Lenzo, 2010; Schaal et al., 2011; Snyder et al., 2010; 
Wang et al., 1999), the present study showed differences in wellbeing across these groups. 
Hence, it is possible that different proportions (from one study to the next) of athlete subtypes 
in these prior studies may partially account for inconsistent findings. In the present study, 
semi-professional athletes reported higher scores for both global measures (PWI total and 
GLS) than both recreational and professional athletes. Although it is not immediately clear 
from reported information in these prior studies, it is possible that those studies in which 
athletes had higher wellbeing than non-athletes may have comprised a higher proportion of 
semi-professional athletes than the studies finding null results. Of the two studies to compare 






wellbeing directly among athlete subgroups, one (Chatzisarantis and Hagger, 2007) found the 
professional group to have lowest wellbeing (as per our study), and the other (Santos, 2013) 
found the professional athlete group to have the highest wellbeing. Hence, even if proportion 
of individuals in different athlete subgroups is an explanation for prior inconsistencies in 
results, it is unlikely to be the only explanation for these inconsistent findings. 
Perhaps more telling is that these two studies used different measures of wellbeing, 
and this may provide further insights into past findings. For instance, Chatzisarantis and 
Hagger (2007), who found comparable results to the present study, and utilised a measure 
specifically measuring hedonic wellbeing, which broadly aligns with the present measure. In 
contrast, Santos (2013) used a more general measure of quality of life. The finding that 
professional athletes have higher satisfaction with psychosocial/spiritual domain could be a 
cultural effect as the authors note that the item ‘faith in god’ had the highest value among this 
group, and likely tapped into the ways athletes use religion to manage pressure, uncertainty, 
and anxiety experienced through sport, contributed to their wellbeing. However, collectively, 
these findings also underscore the possibility that specific domains of satisfaction may have 
different effects. In the present study, semi-professional athletes reported higher satisfaction 
than recreational athletes (achieving) and professional athletes (standard of living, health, 
achieving, future security). Hence, it is possible that (lack of) differences observed between 
athlete and non-athlete groups in prior studies depends on whether they measured aspects of 
wellbeing that are important to athletes. Based on comparison of mean levels observed in the 
present study against normative data (International Wellbeing Group, 2013), recreational and 
semi-professional athletes were particularly high on PWI total, standard of living (semi-
professional only), health, safety (recreational only), future security. In addition, all three 
sub-groups of athletes were higher on community than the generic norms. However, 
professional athletes scored particularly low on the achieving and relationship domains.  






These particularly low scores reported by professional athletes on these domains may 
be due to a preoccupation with achieving, and constant striving to better previous results or 
personal bests, which requires significant dedication, focus on self, and time commitment, 
leaving inadequate time to dedicate to the forming and nurturing of relationships with others. 
In addition, Jowett and Cramer (2009) found professional athletes were vulnerable to 
negativity and interference between athletes’ intense demands of competitive sport and 
efforts to maintain positive relationships with their partners. Furthermore, this specific 
vulnerability or risk of lower SWB among professional athletes, as identified by lower 
domain scores in comparison to athletes (recreational and professional) as well as the general 
population may not have been found in previous research due measurement items.  
Only some of the aspects that athletes scored particularly higher and lower on were 
represented by items in measures (36- Item Short Form Survey; Ware & Sherbourne, 1992) 
predominately utilised in previous research (Armstrong & Oomen-Early, 2009; Dehkordi, 
2011; Huffman et al., 2008; Jones et al., 1994; Proctor & Boan-Lenzo, 2010; Schaal et al., 
2011; Snyder et al., 2010; Wang et al., 1999). Specifically, a large proportion of items 
address aspects of health (e.g., general health, physical functioning, energy/fatigue, bodily 
pain) and a particularly low number of items (2) address relationships with others (e.g., social 
functioning). In addition, there is an absence in the SF-36 that address aspects of life in which 
athletes in the present study scored particularly higher or lower on. Therefore, it may be that 
the domains in which athletes differ in relation to wellbeing have not been previously 
captured, thus a difference among subgroups of athletes was not noted, in which case it is 
also likely that athletes at an increased risk of experiencing lower wellbeing, would likely 
remain undiscovered, as the domains in which their experience low wellbeing are not 
measured. 






In the present findings, professional athletes’ low domains scores could be interpreted 
as an increased risk or vulnerability to experiencing low wellbeing, particularly in 
comparison to semi-professional athletes. The observed differences between semi-
professional and professional athletes in the present study may to an extent be explained by 
the difference in characteristics of participation with respect to income, pressure to perform, 
and time commitment. In the present study, semi-professional athletes’ participation was 
competitive in nature and money from sport was earned but was not the major source of 
income. Therefore, among semi-professional athletes, evaluations may have been based on 
their occupation as well as being an athlete, which is another source of possible satisfaction 
and achievement in their life that may influence their higher rating of the achieving in life 
domain. In contrast, professional athletes’ evaluations of achievement and their income from 
sport are likely to be heavily intertwined, as income in sport can in part be reward for 
achieving/winning or sponsorships based on maintaining a high level of performance and 
commonly the meeting of performance indicators (e.g., Santos, 2013).  
In addition, the professional athletes participated in sport approximately three times 
more as indicated by the difference in hours between professional athletes (31-40 hours) and 
semi-professional athletes (10-13 hours). This difference in time commitment highlights an 
increased time commitment by professional athletes, likely to be associated with an increased 
physical load, potential physical strain, physical exhaustion, and even increased risk to injury, 
which may have contributed to lower satisfaction with health reported by professional 
athletes in comparison to semi-professional athletes. Lastly, lower scores for professional 
athletes on the standard of living and future security domains may be due to the highly 
competitive and uncertain environment of professional sport, in which the emphasis on 
income-based performance, and success can be threatened by poor performance or the onset 
of injury, restricting the athlete’s ability to meet contractual performance indicators, earnings, 






fame, and status which may have contributed to lower satisfaction with health reported by 
professional athletes in comparison to semi-professional athletes (Purvis, Gonsalves, & 
Deuster, 2010; Wiese‐Bjornstal, 2010; Young & White, 1995). Therefore, these factors, or a 
combination of these factors, may explain why professional athletes reported lower scores for 
standard of living and future security, whereas poor performance or injury by semi-
professional athletes is likely to weigh less on their SWB, as they have a separate main 
source of income and occupation.  
A key limitation of the present study was that whilst evidence of differences in SWB 
across athlete groups was found, the present study did not include predictors of wellbeing. As 
such, it remains unclear what drives this difference in wellbeing, and whether these predictors 
differ across groups.  The present findings show that wellbeing differs across different 
subgroups of athletes. Both global and domain SWB was shown to significantly differ 
amongst athlete groups. In comparison to results for global wellbeing, a greater breadth of 
insight was provided by domain level results, which indicated that participation in sport is 
associated with a potential risk to wellbeing among professional athletes, particularly in 
relation to achieving in life. In contrast, semi-professional athletes reported the highest 
domain wellbeing, which indicated protective factors for wellbeing in comparison to 
professional athletes, thought to be associated with difference in income, pressure to perform, 
and time commitment with their sport participation. Considering these findings, a 
comprehensive evaluation of the risk and protective factors for wellbeing that helps to better 
account for these differences in wellbeing is proposed. Therefore, Study III will explore the 
risk and protective factors in relation to the SWB across the three groups, specifically by 
measuring the interpersonal and interpersonal factors previously shown (Chapter Two) to 
predict wellbeing among competitive athletes. 
  






Chapter 3: Systematic Review Identifying Predictors of Athlete Wellbeing 
3.1 Introduction  
Findings from Study I (Chapter Two), highlights support for the notion that the 
wellbeing of athletes is associated with athlete participation level. Differences found amongst 
athlete groups, may suggest a potential increased risk to wellbeing amongst professional 
athletes, who reported the lowest wellbeing across the three athlete groups. In contrast, semi-
professional athletes were found to have significantly higher SWB than both recreational and 
professional athletes, which may indicate the potential effect of protective factors in relation 
to wellbeing, particularly in comparison to professional athletes. In addition, evidence from 
Study I indicated that the greatest differences in wellbeing were evident between semi-
professional and professional athletes, in which professional athletes reported the lowest 
wellbeing. To further explain and better account for differences in wellbeing found in Study I, 
a comprehensive evaluation of the risk and protective factors specific to athlete wellbeing 
will be conducted in the present study. Hence, the present review systematically evaluates 
existing literature on predictors of athlete wellbeing.  
To date, research highlights both environmental and individual factors as contributing 
to athlete wellbeing. At the environmental level, performance oriented environments 
(Ommundsen, 2005; Pensgaard, 2000), perceptions of low coach-autonomy support (Quested, 
2011), controlling style of coaching (Bartholomew, Ntoumanis, & Thøgersen-Ntoumani, 
2009), pressure to perform (coach and parent) (Ommundsen, 2006), and negative social 
interactions within the sporting environment (Smith, Gustafsson, & Hassmén, 2010) have 
been shown to lead to negative outcomes. In contrast, mastery oriented environments 
(Pensgaard, 2000), high perceptions of coach autonomy support (Adie, Duda, & Ntoumanis, 
2012; Quested, 2011), and task- involving peer motivational climate (Smith et al., 2010) have 
been linked to positive wellbeing and continued desire to compete. At the individual level, 






factors such as intrinsic goals (Chatzisarantis & Hagger, 2007), cognitively appraising sports 
competition as a challenge (Adie et al., 2010), task-oriented coping (Martinent, 2015), and 
having high levels of hope (Gustafsson, Hassmén, & Podlog, 2010) have also been linked 
with positive outcomes related to athlete wellbeing. Extrinsic goals (Chatzisarantis & Hagger, 
2007), cognitively appraising sports competition as threatening (Adie et al., 2010), 
distraction- and disengagement-oriented coping (Martinent, 2015) and having low levels of 
hope (Gustafsson et al., 2010) have been associated with negative outcomes of athlete 
wellbeing. 
Despite the increasing accumulation of studies that focus on potential predictors of 
athlete wellbeing, it appears that this literature has not been systematically evaluated. 
Research in athlete wellbeing has increased considerably in recent years providing a 
sufficient amount of literature to be systematically reviewed to better observe patterns, and 
gaps in the literature. Further, some predictors of wellbeing have been identified but this has 
not been collated into a comprehensive model that may explain the ways in which the 
wellbeing of competitive athletes is affected by sports participation. Therefore, a systematic 
review may also facilitate model development to better understand what is likely a complex, 
multi-faceted range of variables predicting wellbeing. The present review attempts to fill this 
gap by systematically appraising consistent predictors of wellbeing among competitive 
athletes, as well as identifying remaining gaps in the literature that might guide future 
research. A review of this nature will provide insight to be drawn upon in the prevention, 
intervention and promotion of optimal wellbeing of competitive athletes. 
3.2 Method 
3.2.1 Eligibility criteria. Papers were eligible for review if they were written in 
English, published in peer-reviewed journals between 1996 and November 2016, and 
measured a relationship between a predictor and indicator of athlete wellbeing as defined by 






Lundqvist (2011) that pertained to the wellbeing of adolescent and or adult competitive 
athletes aged 10 years, and above. Studies that included participants below the age of ten 
were excluded as childrens’ intelligence would not be as informed as an adolescent ranging 
in age 10-18 years and the wellbeing questionnaires commonly utilised would be written 
beyond the scope of their understanding. To ensure samples aligned with the study’s 
definition of competitive athlete, papers had to detail sufficient and specific information 
outlining the level of competition (e.g., local, state, national, international), or indicate 
competiveness using specific labels (e.g., elite athlete, professional athlete, college athlete). 
In instances where there was a lack of specific information pertaining to competition level, 
any additional information provided regarding sample (e.g., nature of training, divisions, 
ability level) was assessed to determine if the sample were competitive. This review focused 
on current competitive athletes who were able bodied, thus, papers that addressed sports 
participation of competition in samples of former or retired competitive athletes or athletes 
with disability were excluded.  
 3.2.2 Search strategy and study selection. A systematic search of five 
databases, CINAHL, MEDLINE, PsychInfo, SPORTDiscus, and google scholar was 
conducted in November 2016, and updated in January 2017. The terms athlete and wellbeing 
were combined with their synonymous terms, and truncations (e.g., “wellbeing” or “Well-
being” or “well being” or “life satisfaction”, Athlete* or player or sport*) were adopted to 
search the databases. All duplicates were deleted. Papers were then sorted by abstract 
followed by full text and the remaining 40 papers were included in the final review. The 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 
(Moher, Liberati, Tetzlaff, Altman, & Prisma Group (2009) were used to inform the analysis, 
and reporting of this systematic review, presented in Figure 1. Although the intention was to 






meta-analyse, the papers identified had such a diffuse range of predictors that it was 
infeasible to conduct a meta-analysis. 
 
Figure 1. PRISMA Flow Chart 
 
3.2.3 Data Extraction. Data including authors and country, study design, sample, 
predictors, measures of predictors, wellbeing indicators, measures of wellbeing indicators and 
wellbeing outcomes were extracted from articles (Appendix B). 
3.2.4 Quality Assessment. Two reviewers independently assessed the methodological 
quality of the included articles using an adapted version of the Systematic Appraisal of 
Quality in Observational Research (SAQOR; Ross et al., 2011). This instrument has been 






developed specifically for observational studies, and is based on The Downs and Black 
checklist (Downs & Black, 1998) as well as the Newcastle-Ottawa Scale (Wells et al., 2003). 
The SAQOR aligns with instruments utilized in previous systematic reviews also focusing on 
athlete wellbeing (Macdougall, O'Halloran, Shields, & Sherry, 2015). Four quality criteria 
were selected that assessed sources of bias relevant in observational studies. Each reviewer 
acknowledged the fulfillment of the four criteria by indicating it was satisfactory (relevant 
information presented), partially satisfactory (information presented but incomplete), or 
unsatisfactory (information not presented). Evaluations for each of the criteria were then 
tallied together to determine an overall quality rating, highly satisfactory (4/4), partially 
satisfactory (3 <,4), satisfactory (2-3), and unsatisfactory (< 2). 
3.3 Results 
3.3.1 Quality assessment and characteristics of included studies. Reviewers’ 
ratings of the quality assessment were compared and were aligned without disagreements; 
thus no articles were excluded. The results of the quality assessment are presented in Table 4. 
It appeared common for authors to provide incomplete detail of their sampling method 
prompting reviewers to mark question three as only partially satisfactory. Forty articles were 
reviewed in which athlete wellbeing was explored cross-sectionally in 35 articles (Adie et al., 
2008, 2010, 2012; Alvarez, Balaguer, Castillo, & Duda, 2012; Bartholomew, Ntoumanis, 
Ryan, Bosch, & Thøgersen-Ntoumani, 2011b; Baudin et al., 2011; Blanchard, Amiot, 
Perreault, Vallerand, & Provencher, 2009; Carrasco et al., 2013; Chen et al., 2015; Cheval, 
Chalabaev, Quested, Courvoisier, & Sarrazin, 2017; Davis & Jowett, 2014; DeFreese & 
Smith, 2013, 2014; Felton & Jowett, 2013a; Felton & Jowett, 2013b, 2015; Ferguson, 
Kowalski, Mack, & Sabiston, 2014, 2015; Gaudreau & Antl, 2008; Gaudreau & Verner-
Filion, 2012; Healy et al., 2014; Jowett & Cramer, 2009; López Walle et al., 2012; Lundqvist 
& Raglin, 2015; Mack et al., 2011; Mouratidis, Lens, & Vansteenkiste, 2010; Ntoumanis, 






Taylor, & Thøgersen-Ntoumani, 2012; Reinboth & Duda, 2004; Smith et al., 2007; Smith et 
al., 2010; Solberg & Halvari, 2009; Stenling & Tafvelin, 2014; Surujlal et al., 2013; 
Vansteenkiste et al., 2010; Verkooijen, van Hove, & Dik, 2012) and longitudinally in 10 
articles (Adie et al., 2010, 2012; Amorose, Anderson-Butcher, & Cooper, 2009; Balaguer et 
al., 2012; Cheval et al., 2017; DeFreese & Smith, 2014; Kipp & Weiss, 2015; Ntoumanis et 
al., 2012; Reinboth & Duda, 2006; Stenling, Lindwall, & Hassmén, 2015). However, as five 
of these longitudinal studies (Adie et al., 2010, 2012; Cheval et al., 2017; DeFreese & Smith, 
2014; Ntoumanis et al., 2012) employed evaluations of contemporaneous associations (Adie 
et al., 2010, 2012; Amorose et al., 2009; Balaguer et al., 2012; Cheval et al., 2017; DeFreese 
& Smith, 2014; Kipp & Weiss, 2015; Ntoumanis et al., 2012; Reinboth & Duda, 2006; 
Stenling et al., 2015) or co-occurring changes (Adie et al., 2010, 2012; Amorose et al., 2009; 
Balaguer et al., 2012; Cheval et al., 2017; DeFreese & Smith, 2014; Kipp & Weiss, 2015; 
Ntoumanis et al., 2012; Reinboth & Duda, 2006; Stenling et al., 2015) between modelled 
variables, these were not treated as evidence of a longitudinal effect of predictors on 
wellbeing.1 Thirteen out of 40 studies consisted of adolescent samples of athletes ranging in 
age from 10 to 18 years (Adie et al., 2010, 2012; Alvarez et al., 2012; Amorose et al., 2009; 
Balaguer et al., 2012; Carrasco et al., 2013; Chen et al., 2015; Kipp & Weiss, 2015; López 
Walle et al., 2012; Mouratidis et al., 2010; Ntoumanis et al., 2012; Reinboth & Duda, 2004; 
Stenling & Tafvelin, 2014), 14 studies represented adult athletes aged 18 years and above 
(Adie et al., 2008; DeFreese & Smith, 2013, 2014; Felton & Jowett, 2015; Ferguson et al., 
2015; Healy et al., 2014; Jowett & Cramer, 2009; Lundqvist & Raglin, 2015; Mack et al., 
2011; Reinboth & Duda, 2006; Smith et al., 2007; Smith et al., 2010; Surujlal et al., 2013; 
Vansteenkiste et al., 2010), and 13 studies included both adolescent and adult athletes in their 
samples (Bartholomew et al., 2011b; Baudin et al., 2011; Blanchard et al., 2009; Cheval et al., 
                                                
1 Corresponding authors of these five other longitudinal studies were contacted to obtain estimates of 
lagged effects, but either could not be reached or no longer had access to the data. 






2017; Davis & Jowett, 2014; Felton & Jowett, 2013a; 2013b; Ferguson et al., 2014; Gaudreau 
& Antl, 2008; Gaudreau & Verner-Filion, 2012; Solberg & Halvari, 2009; Stenling et al., 
2015; Verkooijen et al., 2012). The level of competition for the studies ranged from local to 
international competition: 24 studies measured the wellbeing of athletes from diverse 
competition levels (Adie et al., 2008, 2010; Bartholomew et al., 2011b; Baudin et al., 2011; 
Davis & Jowett, 2014; DeFreese & Smith, 2013; Felton & Jowett, 2013a; Felton & Jowett, 
2013b, 2015; Ferguson et al., 2014, 2015; Gaudreau & Antl, 2008; Gaudreau & Verner-
Filion, 2012; Jowett & Cramer, 2009; Kipp & Weiss, 2015; Lundqvist & Raglin, 2015; Mack 
et al., 2011; Mouratidis et al., 2010; Smith et al., 2007; Smith et al., 2010; Stenling et al., 
2015; Stenling & Tafvelin, 2014; Surujlal et al., 2013; Vansteenkiste et al., 2010), and 16 
studies measured the wellbeing of athletes participating from the same competition level 
(Adie et al., 2012; Alvarez et al., 2012; Amorose et al., 2009; Balaguer et al., 2012; 
Blanchard et al., 2009; Carrasco et al., 2013; Chen et al., 2015; Cheval et al., 2017; DeFreese 
& Smith, 2014; Healy et al., 2014; López Walle et al., 2012; Ntoumanis et al., 2012; 
Reinboth & Duda, 2004, 2006; Solberg & Halvari, 2009; Verkooijen et al., 2012), of which 
the predominant focus was on elite level athletes (Adie et al., 2010, 2012; Carrasco et al., 
2013; Cheval et al., 2017; López Walle et al., 2012; Lundqvist & Raglin, 2015; Solberg & 
Halvari, 2009; Verkooijen et al., 2012). One study reported that participants were residents at 
a sports academy, but did not specify which sports each participant played (Verkooijen et al., 
2012).Twenty-seven out of 40 studies measured wellbeing of athletes from multiple sports 
(Adie et al., 2008; Bartholomew et al., 2011b; Baudin et al., 2011; Chen et al., 2015; Davis & 
Jowett, 2014; DeFreese & Smith, 2013, 2014; Felton & Jowett, 2013a; Felton & Jowett, 
2013b, 2015; Ferguson et al., 2014, 2015; Gaudreau & Antl, 2008; Gaudreau & Verner-
Filion, 2012; Healy et al., 2014; Jowett & Cramer, 2009; Kipp & Weiss, 2015; López Walle 
et al., 2012; Mouratidis et al., 2010; Ntoumanis et al., 2012; Reinboth & Duda, 2004, 2006; 






Smith et al., 2007; Smith et al., 2010; Solberg & Halvari, 2009; Stenling et al., 2015; Surujlal 
et al., 2013) and 12 studies focused exclusively on one sport (Adie et al., 2010, 2012; Alvarez 
et al., 2012; Amorose et al., 2009; Balaguer et al., 2012; Blanchard et al., 2009; Carrasco et 
al., 2013; Cheval et al., 2017; Lundqvist & Raglin, 2015; Mack et al., 2011; Stenling & 
Tafvelin, 2014; Vansteenkiste et al., 2010). One study (Kipp & Weiss, 2015) incorporated 
gymnasts from varying levels of competition but, unlike the other studies, did not provide a 
breakdown of percentages of participants derived from each level (e.g., state, national, or 
international).   






Table 4. Quality Assessment 
Author(s) Q1 Q2 Q3 Q4 Summary 
Adie et al (2008) S S US S satisfactory 
Adie et al (2010) S S PS S satisfactory 
Adie et al (2012) S S S S highly satisfactory 
Alvarez et a (2012) S S S S highly satisfactory 
Amorose et al (2009) S S PS S satisfactory 
Balaguer et al (2012) S S PS S satisfactory 
Bartholomew et al (2011) S S S S highly satisfactory 
Baudin et al (2011) S S US S satisfactory 
Blanchard et al (2009) S S PS S satisfactory 
Carrasco et al (2013) S S US S satisfactory 
Chen et al (2015) S S S S highly satisfactory 
Cheval et al (2017) S S US S satisfactory 
Davis & Jowett (2014) S S S S highly satisfactory 
DeFreese & Smith (2013) S S S S highly satisfactory 
DeFreese & Smith (2014) S S S S highly satisfactory 
Felton and Jowett (2013a) S S S S highly satisfactory 
Felton and Jowett (2013b) S S PS S satisfactory 
Felton and Jowett (2015) S S S S satisfactory 
Ferguson (2014) S US S S satisfactory 
Ferguson (2015) S US S S satisfactory 
Gaudreau et al (2008) S S PS S satisfactory 
Gaudreau et al (2012) S S S S satisfactory 
Healy et al (2014) S S US S satisfactory 
Jowett & Crammer (2009) S S S S highly satisfactory 
Kipp & Weiss (2015) S S S S highly satisfactory 
Lopez-Walle et al (2012) S S US S satisfactory 
Lundqvist & Raglin (2015) S S S S highly satisfactory 
Mack et al (2011) S S S S highly satisfactory 
Mouradis et al (2010) S S US S satisfactory 
Ntoumanis et al (2012) S US US S partially satisfactory 
Reinboth & Duda (2004) S S S S highly satisfactory 
Reinboth & Duda (2006) S S PS S satisfactory 
Smith et al (2007) S S S S highly satisfactory 
Smith et al (2010) S S S S highly satisfactory 
Solberg & Halvari (2009) S S US S satisfactory 
Stenling & Lindwall (2015) S S S S highly satisfactory 
Stenling & Tafvelin (2014) S S S S highly satisfactory 
Surujlal et al (2013) S PS S S highly satisfactory 
Vansteenkiste et al (2010) S S S S highly satisfactory 
Verkooijen et al (2012) S S S S highly satisfactory 
      Q1= The sample is representative of the population from which it was drawn 
Q2= The source of the sample is clearly stated 
Q3= The sampling method is explicitly described 
Q4= Adequate measures) of wellbeing outcome(s) were used 
S = satisfactory, PS = Partially satisfactory, US = unsatisfactory 






3.3.2 Predictors of athlete wellbeing. Consistent with classifications utilised in 
previous sports related research (Iso-Ahola, 1995; Wylleman 2000), and which form part of 
the Multi-Level Classification System for Sport Psychology (MCS-SP) used to assess athletes’ 
needs (Gardner & Moore, 2004). Results were split into interpersonal predictors (e.g., social 
environment, social interactions, and relationship with others) and intrapersonal predictors 
(Iso-Ahola, 1995), and focused on athletes subjective perceptions (as oppose to objective 
observations). More specifically, coaching behaviour, coach-athlete attachment, sporting 
environments, and social support, were identified among 22 studies as interpersonal 
predictors of athlete wellbeing (Adie, Duda, & Ntoumanis, 2012; Alvarez, Balaguer, Castillo, 
& Duda, 2012; Balaguer et al., 2012; Bartholomew, Ntoumanis, Ryan, Bosch, & Thøgersen-
Ntoumani, 2011; Blanchard, Amiot, Perreault, Vallerand, & Provencher, 2009; Cheval, 
Chalabaev, Quested, Courvoisier, & Sarrazin, 2017; Davis & Jowett, 2014; DeFreese & 
Smith, 2013, 2014; Felton & Jowett, 2013a; Felton & Jowett, 2013b, 2015; Healy, Ntoumanis, 
van Zanten, & Paine, 2014; Jowett & Cramer, 2009; Kipp & Weiss, 2015; López Walle, 
Balaguer, Castillo, & Tristán, 2012; Ntoumanis, Taylor, & Thøgersen-Ntoumani, 2012; 
Reinboth & Duda, 2004, 2006; Stenling, Lindwall, & Hassmén, 2015; Stenling & Tafvelin, 
2014; Verkooijen, van Hove, & Dik, 2012). Although athlete attachment style could also be 
viewed as an intrapersonal factor, it is included within the interpersonal predictor section as it 
bears directly on perceived relationships with others (coach and parents). The satisfaction of 
athletes’ psychological needs satisfaction, achievement goals, and individual traits and 
coping skills were identified among 31 studies as intrapersonal predictors of athlete 
wellbeing (Adie, Duda, & Ntoumanis, 2008, 2010; Adie et al., 2012; Alvarez et al., 2012; 
Amorose, Anderson-Butcher, & Cooper, 2009; Balaguer et al., 2012; Bartholomew et al., 
2011; Baudin, Aluja, Rolland, & Blanch, 2011; Blanchard et al., 2009; Carrasco, Campbell, 
López, Poblete, & García-Mas, 2013; Chen, Wu, & Chen, 2015; Felton & Jowett, 2013b, 






2015; Ferguson, Kowalski, Mack, & Sabiston, 2014, 2015; Gaudreau & Antl, 2008; 
Gaudreau & Verner-Filion, 2012; Healy et al., 2014; Kipp & Weiss, 2015; López Walle et al., 
2012; Lundqvist & Raglin, 2015; Mack et al., 2011; Mouratidis, Lens, & Vansteenkiste, 
2010; Reinboth & Duda, 2006; Smith, Ntoumanis, & Duda, 2007, 2010; Solberg & Halvari, 
2009; Stenling et al., 2015; Surujlal, Van Zyl, & Nolan, 2013; Vansteenkiste, Mouratidis, & 
Lens, 2010). Twenty-three articles explored relationships between interpersonal and 
intrapersonal predictors that together predicted athlete wellbeing (Adie et al., 2012; Alvarez 
et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011b; Blanchard et al., 2009; Chen et 
al., 2015; Cheval et al., 2017; Felton & Jowett, 2013a; Felton & Jowett, 2013b, 2015; Healy 
et al., 2014; Kipp & Weiss, 2015; López Walle et al., 2012; Mouratidis et al., 2010; Reinboth 
& Duda, 2006; Smith et al., 2007; Smith et al., 2010; Solberg & Halvari, 2009; Stenling et al., 
2015; Stenling & Tafvelin, 2014).  
3.3.2.1 Interpersonal predictors of athlete wellbeing.  
3.3.2.1.1 Coaching behaviour. Of the 40 articles reviewed, 10 articles tested the 
effects of coaching behaviours on wellbeing (Adie et al., 2012; Balaguer et al., 2012; 
Bartholomew et al., 2011a; Cheval et al., 2017; Felton & Jowett, 2013b; Healy et al., 2014; 
Kipp & Weiss, 2015; López Walle et al., 2012; Stenling et al., 2015; Stenling & Tafvelin, 
2014). It was found that a strong identification with coach (Stenling & Tafvelin, 2014), 
coach-autonomy support (Adie et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011a; 
Felton & Jowett, 2013b; Healy et al., 2014; López Walle et al., 2012), and coach-controlling 
behaviour (Balaguer et al., 2012; Bartholomew et al., 2011a; Blanchard et al., 2009; Cheval 
et al., 2017; Healy et al., 2014) directly predicted wellbeing. Coach-autonomy support 
promotes athletes’ choice and decision making by supplying meaningful information and 
minimizing external demands (Mageau, 2003), and only one study found coach-autonomy 
support was unrelated to wellbeing (self-esteem and positive affect) (Kipp & Weiss, 2015). 






The remaining studies found that coach-autonomy support positively predicted subjective 
vitality (Adie et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011a; Felton & Jowett, 
2013b; Healy et al., 2014; López Walle et al., 2012), life satisfaction (López Walle et al., 
2012), psychological wellbeing (Stenling et al., 2015), self-esteem (Kipp & Weiss, 2015), 
and positive affect (Bartholomew et al., 2011b; Felton & Jowett, 2013b; Solberg & Halvari, 
2009). The majority of these studies also measured indicators associated with negative 
wellbeing outcomes and showed that coach-autonomy support negatively predicted negative 
affect, depression (Bartholomew et al., 2011b), and burnout (Balaguer et al., 2012; Felton & 
Jowett, 2013b; Healy et al., 2014). One study measured positive wellbeing outcomes and did 
not measure indicators associated with negative wellbeing outcomes (López Walle et al., 
2012). Another study (Adie et al., 2012) used repeated measures across one competitive 
season and found that perceptions of coach-autonomy support was predictive of the within-
individual changes in subjective vitality but not burnout across the season. In addition, coach-
autonomy did not contribute to the individual differences in wellbeing (subjective vitality and 
burnout). 
In contrast, coach controlling behaviour is an authoritarian, pressuring, and coercive 
approach used by the coach to impose certain ways of thinking, and behaving upon the 
athlete (Bartholomew et al., 2009), and was measured by six studies (Balaguer et al., 2012; 
Bartholomew et al., 2011a; Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 
2013b; Healy et al., 2014). Two studies found that coach controlling behaviour directly 
predicted negative wellbeing outcomes as indicated by burnout (Balaguer et al., 2012; 
Bartholomew et al., 2011b) and negative affect (Bartholomew et al., 2011b). Four studies 
measured indicators associated with positive wellbeing outcomes, three found that coach-
controlling behaviour negatively predicted subjective vitality (Balaguer et al., 2012; 
Bartholomew et al., 2011b; Healy et al., 2014), one study found this association to be 






nonsignificant (Felton & Jowett, 2013b). In addition, one study found that coach-controlling 
behaviour was unrelated to subjective wellbeing (positive emotions and sport satisfaction) 
(Blanchard et al., 2009). Nonsignificant results were also evident by Cheval et al. (2017), 
who measured four facets of coach-controlling behaviour (controlling use of rewards, 
negative conditional regards, intimidation, excessive personal control), and found only 
indirect effects related to wellbeing via the satisfaction-frustration of psychological needs 
(Cheval et al., 2017).  
Most of these findings pertain to cross-sectional articles (Bartholomew et al., 2011b; 
Blanchard et al., 2009; Felton & Jowett, 2013b; Healy et al., 2014; López Walle et al., 2012), 
collectively identifying that coach-autonomy support positively predicted positive wellbeing 
outcomes, as well as negatively predicting negative wellbeing outcomes, and although coach-
controlling behaviour was predictive of wellbeing, this seemed to be more consistently found 
when correlating against negative wellbeing than positive aspects of wellbeing. The 
relationships between coach behaviours and wellbeing were also found to be significant by 
one out of two longitudinal studies in relation to negative wellbeing outcomes (Balaguer et al., 
2012; Stenling et al., 2015). Specifically, one study found that end of season burnout was 
negatively predicted by coach-autonomy support and positively predicted by coach-
controlling behaviour, and that both of these coaching behaviours were unrelated to 
subjective vitality across a competitive season (Balaguer et al., 2012). The other longitudinal 
study also found that coach-autonomy support was unrelated to psychological wellbeing 
across a competitive season (Stenling et al., 2015). Finally, it is worth noting the effects of 
coach behaviour on wellbeing as presented above remained even after controlling for need 
satisfaction in some studies (Adie et al., 2012; Bartholomew et al., 2011a; Felton & Jowett, 
2013b; Healy et al., 2014; López Walle et al., 2012) and not in others (Balaguer et al., 2012; 
Cheval et al., 2017; Kipp & Weiss, 2015) . In addition, Adie et al. (2012) found that the 






strength of association between perceptions of coach-autonomy support and subjective 
vitality decreased when controlling for the psychological needs, and a significant indirect 
effect was found for perceived coach-autonomy support predicting within-individual 
increases in subjective vitality via the needs for competence, and relatedness.   
3.3.2.1.2 Coach-athlete attachment. Athletes' attachment style in the coach-athlete 
dyad was shown to be related to wellbeing to an extent, explored by three of the 40 articles 
reviewed (Davis & Jowett, 2014; Felton & Jowett, 2013a; Felton & Jowett, 2015). Two 
studies (Felton & Jowett, 2013a; Felton & Jowett, 2015) explored insecure attachment style 
(avoidant and anxious) in terms of the athletes’ general approach to relationships and the 
other study measured athletes’ perceptions of attachment style of their relationship with their 
coach (avoidant, anxious, and secure) (Davis & Jowett, 2014). Despite the difference in 
methodologies, all three studies found that athlete attachment style indirectly predicted 
wellbeing (Davis & Jowett, 2014; Felton & Jowett, 2013a; Felton & Jowett, 2015). However, 
one study found both direct and indirect effects (Felton & Jowett, 2013a). More specifically, 
athletes high in avoidant attachment negatively predicted subjective vitality, self-esteem, and 
positive affect, and positively predicted negative affect (Felton & Jowett, 2013a). While this 
relationship between attachment style and wellbeing were found to be mediated by global 
need satisfaction, avoidant attachment styles continued to have a direct effect on wellbeing 
after adjusting for these needs variables (Felton & Jowett, 2013a).  
3.3.2.1.3 Sporting environments. Five out of the 40 articles reviewed explored 
sporting environments, operationalized in different ways (task-involving and ego-involving) 
in relation to wellbeing (Alvarez et al., 2012; Kipp & Weiss, 2015; Ntoumanis et al., 2012; 
Reinboth & Duda, 2004). Despite environments studied in relation to either coach-created 
(Alvarez et al., 2012; Kipp & Weiss, 2015) or peer-created (Reinboth & Duda, 2004, 2006), 
with one study measuring both environments (Ntoumanis et al., 2012), a common trend 






emerged highlighting that task-involving environments were predictive of wellbeing. Among 
cross-sectional studies task-involving sporting environments (encourage learning, emphasize 
athletes’ effort and improvement) were found to be a significant unique predictor of self-
esteem (Reinboth & Duda, 2004), indirectly predictive of subjective vitality (via needs 
satisfaction and intrinsic motivation) (Alvarez et al., 2012), and negatively predictive of 
burnout (Ntoumanis et al., 2012). However, one study found task-involving environments 
were unrelated to subjective vitality (Ntoumanis et al., 2012). Cross-sectionally, ego-
involving environments (punish mistakes, promote competition with peers as well as high-
ability athletes to receive the most attention) created by the coach was found by one study to 
positively predict burnout (Ntoumanis et al., 2012). The remaining cross-sectional studies 
found ego-involving environments unrelated to wellbeing (Alvarez et al., 2012; Reinboth & 
Duda, 2004). Longitudinal analyses in relation to sporting environments were undertaken by 
two of the five studies, but no significant direct effects were found (Kipp & Weiss, 2015; 
Reinboth & Duda, 2006). Lastly, in relation to sporting environment, one study found that 
living in an elite sport institution was associated with low psychosocial wellbeing, and 
greater reduced sense of accomplishment than athletes who did not reside in a sporting 
institute (Verkooijen et al., 2012). It was hypothesized by Verkooijen, Van Hove, and Dik 
(2012), that associations between athletic identity and wellbeing would explain differences 
between residents and non-residents. However, athletic identity was not found to be related to 
wellbeing (Verkooijen et al., 2012). Collectively, these findings indicate that positive 
wellbeing outcomes are associated with sporting environments perceived as task-involving, 
as well as that ego-involving was largely unrelated to wellbeing, and inferred that athletes 
who lived in elite environments were at risk of experiencing negative wellbeing outcomes 
(Verkooijen et al., 2012). 






3.3.2.1.4 Social support. Four out of 40 articles reviewed cross-sectionally measured 
athletes’ perceptions of social support in relation to wellbeing (Blanchard et al., 2009; 
DeFreese & Smith, 2013, 2014; Jowett & Cramer, 2009). One study measured support 
satisfaction and perceived support availability versus received support, and found that while 
the latter variable was not predictive of burnout, support satisfaction and perceived support 
were unique predictors of burnout (DeFreese & Smith, 2013). Another study found that 
athletes who perceived their romantic partners as unsupportive (uncooperative, noncompliant, 
provocative, and unfeeling) was predictive of lower subjective wellbeing (low sport 
satisfaction and elevated depression) (Jowett & Cramer, 2009). In another study, athlete 
burnout was positively predicted by negative social interaction and negatively predicted life 
satisfaction. In contrast, life satisfaction was positively predicted by social support and 
negatively predicted by negative social interaction (DeFreese & Smith, 2014). In addition, 
intended moderation effects between negative social interaction, social support, and burnout 
to predict life satisfaction were nonsignificant (DeFreese & Smith, 2014). The final study 
explored perceptions of team cohesion, which was found to only affect wellbeing indirectly 
(Blanchard et al., 2009). Collectively, these studies highlighted that low or poor quality social 
support was associated with negative wellbeing outcomes, and perceptions of positive social 
support was associated with more positive wellbeing outcomes. 
3.3.2.2 Intrapersonal predictors of athlete wellbeing. 
3.3.2.2.1 Athletes’ psychological needs satisfaction. Nineteen articles measured needs 
satisfaction, cross-sectionally by 15 studies (Adie et al., 2012; Alvarez et al., 2012; 
Bartholomew et al., 2011b; Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 
2013a; Felton & Jowett, 2013b, 2015; Healy et al., 2014; López Walle et al., 2012; Lundqvist 
& Raglin, 2015; Mack et al., 2011; Smith et al., 2007; Stenling & Tafvelin, 2014), and 
longitudinally by four studies (Amorose et al., 2009; Balaguer et al., 2012; Kipp & Weiss, 






2015; Reinboth & Duda, 2006; Stenling et al., 2015). These studies consistently found that 
athletes’ basic psychological needs were related to wellbeing. Explorations of needs 
satisfaction were predominantly grounded in Basic Psychological Needs Theory (BPNT), a 
sub-theory of Self-Determination Theory (SDT; Ryan & Deci, 2002), which posits that the 
satisfaction of psychological needs (autonomy, competence, and relatedness) are associated 
with optimal wellbeing, and that unsatisfied psychological needs are associated with low 
wellbeing. Eight studies measured needs satisfaction globally (Balaguer et al., 2012; 
Bartholomew et al., 2011b; Felton & Jowett, 2013a; Healy et al., 2014; Lundqvist & Raglin, 
2015; Smith et al., 2007; Stenling et al., 2015; Stenling & Tafvelin, 2014) and 11 studies 
modelled multiple aspects of needs satisfaction individually (Adie et al., 2012; Alvarez et al., 
2012; Amorose et al., 2009; Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 
2013b, 2015; Kipp & Weiss, 2015; López Walle et al., 2012; Mack et al., 2011; Reinboth & 
Duda, 2006). Global need satisfaction positively predicted subjective vitality (Balaguer et al., 
2012; Bartholomew et al., 2011b; Felton & Jowett, 2013a), positive affect (Bartholomew et 
al., 2011b; Felton & Jowett, 2013a; Stenling & Tafvelin, 2014), psychological wellbeing 
(Smith et al., 2007; Stenling et al., 2015), and negatively predicted burnout (Balaguer et al., 
2012; Bartholomew et al., 2011b) but was not predictive of depression (Bartholomew et al., 
2011b). Global need thwarting positively predicted burnout (Balaguer et al., 2012; 
Bartholomew et al., 2011b; Healy et al., 2014), negative affect, and depression (Bartholomew 
et al., 2011b) but was not predictive of subjective vitality (Balaguer et al., 2012; 
Bartholomew et al., 2011b) or negative affect (Bartholomew et al., 2011b). Minor 
inconsistencies were apparent for global need satisfaction in relation to negative affect 
between two studies (Felton & Jowett, 2013a) and self-esteem within one study most likely 
due to athletes’ reporting satisfaction of needs in relation to coach (did not predict self-
esteem) and parents (predicted self-esteem) (Felton & Jowett, 2013a).  






However, inconsistencies were apparent in relation to individual psychological needs 
predicting wellbeing. Autonomy was found by some studies to be positively predictive of 
subjective vitality (Cheval et al., 2017; Felton & Jowett, 2013b; López Walle et al., 2012), 
life satisfaction (López Walle et al., 2012) self-esteem (Amorose et al., 2009; Cheval et al., 
2017), and to negatively predict burnout (Cheval et al., 2017). Other studies found autonomy 
not be predictive of subjective vitality (Adie et al., 2012), burnout (Adie et al., 2012; 
Amorose et al., 2009), and negative affect (Felton & Jowett, 2013b). Similarly, competence 
was found by some studies to positively predict subjective vitality (Adie et al., 2012; Cheval 
et al., 2017; Felton & Jowett, 2013b; López Walle et al., 2012), self-esteem (Cheval et al., 
2017), life satisfaction (López Walle et al., 2012), and to negatively predict burnout (Cheval 
et al., 2017). However, some other studies did not find the same effect in relation to burnout 
(Adie et al., 2012; Amorose et al., 2009). Relatedness was predictive of subjective vitality 
(Adie et al., 2012; Felton & Jowett, 2013b; López Walle et al., 2012), life satisfaction (López 
Walle et al., 2012) but also found by other studies not to be predictive of self-esteem 
(Amorose et al., 2009), burnout (Adie et al., 2012; Amorose et al., 2009), or negative affect 
(Felton & Jowett, 2013b).  
Four of these 19 articles measured need satisfaction longitudinally (Amorose et al., 
2009; Kipp & Weiss, 2015; Reinboth & Duda, 2006; Stenling et al., 2015). Global need 
satisfaction was not found to be longitudinally predictive of wellbeing (Stenling et al., 2015). 
However, longitudinal measurements of individual psychological needs across three studies 
indicated some support that various needs were predictive of wellbeing over a competitive 
season (Amorose et al., 2009; Kipp & Weiss, 2015; Reinboth & Duda, 2006). Specifically, 
athletes’ pre-season need for autonomy predicted high self-esteem post-season as well as low 
burnout in one study (Amorose et al., 2009) but was not predictive of wellbeing (self-esteem, 
positive affect) in another study (Kipp & Weiss, 2015). In addition, one study measured two 






components of autonomy (the internal control and choice) and found that the control 
component but not the choice component of autonomy at the beginning of the season was 
predictive of end of season increases in subjective vitality (Reinboth & Duda, 2006). In 
addition, pre-season need for competence was found to predict post-season increases in self-
esteem in one study (Kipp & Weiss, 2015) but not by another study (Amorose et al., 2009), 
and was not found to be predictive of any other wellbeing indicators across a competitive 
season, including positive affect (Kipp & Weiss, 2015) subjective vitality (Reinboth & Duda, 
2006), and burnout (Amorose et al., 2009). 
3.3.2.2.2 Achievement goals. Four out of the 40 articles reviewed measured various 
facets that characterized athletes’ achievement goals in relation to wellbeing (Adie et al., 
2008, 2010; Solberg & Halvari, 2009; Vansteenkiste et al., 2010). All four studies were 
cross-sectional, two studies measured achievement goals (mastery approach, mastery 
avoidance, performance approach, performance avoidance), and cognitive appraisals (threat 
and challenge) (Adie et al., 2008, 2010) as potential predictors of wellbeing (self-esteem, 
negative affect, positive affect). One of these studies found that challenge appraisals were 
directly and positively predictive of positive affect, and self-esteem (Adie et al., 2008). 
Threat appraisals of sport competition were directly and positively predictive of negative 
affect, and negatively predicted self-esteem. The two mastery-based goals were predictive of 
wellbeing via challenge and threat appraisals. The performance-based goals were unrelated to 
wellbeing (Adie et al., 2008). The other study analysed the same variables using repeated 
measures (albeit reporting contemporaneous rather than prospective associations between 
constructs), exploring within-person and between-person differences in athlete wellbeing, and 
found that achievement goals directly predicted wellbeing (Adie et al., 2010). Specifically, 
adoption of mastery approach goals positively and mastery avoidance goals negatively 
predicted within-person increases in both self-esteem, and positive affect but were unrelated 






to negative affect. Also, the adoption of performance approach goals positively predicted 
within-person increases in negative affect only and performance avoidance goals were 
unrelated to wellbeing. However, the adoption of performance avoidance goals negatively 
predicted between-person increases in positive affect, which was the only significant finding 
at this level. Comparisons of the predictors highlighted that mastery-based goals were 
stronger predictors of wellbeing than performance-based goals, with mastery-approach being 
the strongest unique predictor (Adie et al., 2010). Similarly, the third study found that 
performance approach goals and underlying reasons for goals (autonomous and controlling) 
positively related to wellbeing (subjective vitality, positive affect, and negative affect). 
Performance approach goals and autonomous reasons were significant unique predictors of 
subjective vitality, and positive but not of negative affect. Controlling reasons was a 
significant unique predictor of positive affect only and positively predicted negative affect, 
and unrelated to subjective vitality (Vansteenkiste et al., 2010). The fourth study (Solberg & 
Halvari, 2009) also measured autonomous versus controlling goal reasons, which highlighted 
that autonomous goal reasons predicted positive affect, and controlling goal reasons predicted 
negative affect. 
3.3.2.2.3 Individual personality traits and coping skills. Three out of 40 articles 
reviewed measured athletes’ personality traits in relation to wellbeing and found various 
traits to be predictive of wellbeing (Baudin et al., 2011; Gaudreau & Antl, 2008; Gaudreau & 
Verner-Filion, 2012). Neuroticism, extraversion, openness to experience, agreeableness, and 
conscientiousness in relation to athlete wellbeing was explored by Baudin et al. (2008). 
Bivariate correlations showed that high life satisfaction was predicted by athletes high in 
extraversion, agreeableness, and conscientiousness, and low on neuroticism. Extraversion and 
neuroticism were the strongest predictors of life satisfaction, with neuroticism the strongest 
of the two, and openness to experience was unrelated to wellbeing. Dimensions of athlete 






perfectionism have also been shown to relate to wellbeing (Baudin et al., 2011). For instance, 
Gaudreau and Verner-Filion (2012) explored four subtypes of perfectionism (self-oriented, 
socially-prescribed, mixed perfectionism, and non-perfectionism) in relation to wellbeing 
(positive affect, vitality, and life satisfaction). Self-oriented and mixed perfectionism were 
significant unique predictors of all three wellbeing variables. Socially-prescribed 
perfectionism was a significant unique predictor of all three wellbeing indicators and the 
strongest negative predictor of life satisfaction and subjective vitality. Self-oriented 
perfectionism was the strongest predictor out of the personality facets in positively predicting 
positive affect (Gaudreau & Verner-Filion, 2012). 
Athlete wellbeing was also found to be related to the association between 
perfectionism and coping (Gaudreau & Antl, 2008). The associations between perfectionism 
(evaluative concern and personal concern), contextual motivation (self-determined and non-
self-determined), goal attainment, and coping (task-oriented, distraction-oriented, and 
disengaged-oriented) was found by Gaudreau and Antl (2008) to explain changes in life 
satisfaction during a sports competition. Direct effects showed life satisfaction was 
negatively predicted by evaluative concern perfectionism and non-self-determination, and 
disengagement coping. Task-oriented coping and goal attainment positively predicted life 
satisfaction. Distraction-oriented coping was unrelated to life satisfaction (Gaudreau & Antl, 
2008). 
Several other studies also identified that coping was relevant to athlete wellbeing, 
although some coping strategies appear more relevant than others. For instance, Carrasco et 
al. (2013) found psychological wellbeing was higher for athletes who engaged in emotional 
calmness and/or active planning, but lower for those engaging in mental withdrawal. Risk 
behaviours and seeking social support were strategies that were unrelated to wellbeing. At 
bivariate levels, Surujlal et al. (2013) found that coping with adversity, goal setting / mental 






preparation, freedom from worry, confidence and achievement motivation, and coachability 
were elements of coping that predicted athletes’ high life satisfaction. In the multivariable 
context, regression results showed that high life satisfaction was significantly predicted by 
only two coping skills: goal setting / mental preparation and freedom from worry. Peaking 
under pressure and concentration were coping skills unrelated to life satisfaction (Surujlal et 
al., 2013).  
Two studies found that adopting a self-compassionate mindset over other mindsets 
was advantageous for athletes’ wellbeing (Ferguson et al., 2014), particularly to cope in 
difficult situations (Ferguson et al., 2015). Using global measures of wellbeing, Ferguson et 
al. (2014) established that athletes’ self-compassion is positively related to wellbeing. Direct 
effects showed that self-compassion, responsibility, initiative, and self-determination was 
positively related, and passivity was negatively related, to eudemonic wellbeing 
(psychological wellbeing) (Ferguson et al., 2014). In contrast, Ferguson et al. (2015) explored 
the relationship between self-compassion and psychological wellbeing using a composite 
score of eudemonic wellbeing and six proxy measures of eudemonic wellbeing (i.e., 
autonomy, environmental mastery, personal growth, purpose in life, self-acceptance) to 
measure domain specific wellbeing. These authors also measured six reactions (positive, 
perseverant, responsible, ruminative, passive, self-critical) to difficult sporting situations. 
Self-compassion was shown to directly and positively predict self-acceptance as well as 
indirectly via all six reactions to difficult situations. Positive reactions followed by 
ruminative reactions were the strongest unique predictors of self-acceptance. Self-
compassion also directly and positively as well as indirectly via perseverant reactions 
predicted composite eudemonic wellbeing. The same direct effects were evident for 
autonomy, mediated by positive and passive reactions (Ferguson et al., 2015).   






3.3.2.3 Relationship between Interpersonal and Intrapersonal Predictors of 
wellbeing. Twenty-three out of the 40 articles reviewed studied both interpersonal and 
intrapersonal factors that are predictive of wellbeing when viewed in combination (Lundqvist 
& Raglin, 2015), and that they may also have complex interrelations that predict wellbeing 
(Adie et al., 2012; Alvarez et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011b; 
Blanchard et al., 2009; Chen et al., 2015; Cheval et al., 2017; Felton & Jowett, 2013a; Felton 
& Jowett, 2013b, 2015; Healy et al., 2014; Kipp & Weiss, 2015; López Walle et al., 2012; 
Mouratidis et al., 2010; Reinboth & Duda, 2006; Smith et al., 2007; Smith et al., 2010; 
Solberg & Halvari, 2009; Stenling et al., 2015; Stenling & Tafvelin, 2014). For instance, 
Lundqvist found that a combination of interpersonal (mastery-oriented vs performance-
oriented motivational climate) and intrapersonal (perfectionistic concern, self-esteem, need 
satisfaction, need dissatisfaction, and personality) factors was needed to separate high versus 
low wellbeing/perceived stress profiles. A low wellbeing/high perceived stress profile was 
predicted by athletes with high perfectionist concern, high need dissatisfaction, and who 
perceived their environment to be low in mastery-oriented motivation. In contrast, a high 
wellbeing/low perceived stress profile was predicted by athletes high on trait self-esteem, 
high need satisfaction, and who held perceptions that their sporting environment was high on 
mastery-oriented motivation (Lundqvist & Raglin, 2015). In contrast, a performance-oriented 
motivational environment was found to be unrelated to wellbeing. 
Seventeen studies suggested mediational effects whereby interpersonal predictors and 
intrapersonal predictors have both direct and indirect effects on wellbeing (Adie et al., 2012; 
Alvarez et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011b; Blanchard et al., 2009; 
Chen et al., 2015; Cheval et al., 2017; Felton & Jowett, 2013a; Felton & Jowett, 2013b, 2015; 
Healy et al., 2014; Kipp & Weiss, 2015; López Walle et al., 2012; Mouratidis et al., 2010; 
Reinboth & Duda, 2006; Smith et al., 2007; Smith et al., 2010; Solberg & Halvari, 2009; 






Stenling et al., 2015; Stenling & Tafvelin, 2014). Interpersonal factors such as coaching style 
(autonomous vs controlling) were found to be predictive of some athletes’ interpersonal 
factors, including athletes’ needs satisfaction, as well as motives, striving, attainment, reasons, 
intentions, and self-regulation related to achievement goals, which in turn were predictive of 
wellbeing. More specifically, the relationship between coach-autonomy support and 
wellbeing was found to be mediated by need satisfaction (Adie et al., 2012; Balaguer et al., 
2012; Bartholomew et al., 2011a; Felton & Jowett, 2013b; Healy et al., 2014; López Walle et 
al., 2012), autonomous goal reasons (Smith et al., 2007; Smith et al., 2010), autonomous 
motives (Smith et al., 2007; Smith et al., 2010), intrinsic goal content (Solberg & Halvari, 
2009), and intrinsic motivation (Mouratidis et al., 2010), which in turn predicted positive 
wellbeing outcomes [positive affect (Mouratidis et al., 2010; Smith et al., 2007; Smith et al., 
2010; Solberg & Halvari, 2009), life satisfaction (Smith et al., 2007; Smith et al., 2010), and 
subjective vitality (Mouratidis et al., 2010). Similarly, the relationship between another form 
of positive coaching (transformational leadership) and wellbeing was also mediated by need 
satisfaction (Stenling & Tafvelin, 2014). In contrast, controlling coach behaviour was 
associated with need dissatisfaction (Balaguer et al., 2012; Bartholomew et al., 2011a; 
Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 2013b; Healy et al., 2014), 
controlling goal motives (Smith et al., 2007; Smith et al., 2010), and extrinsic goal content 
(Solberg & Halvari, 2009), which in turn related to negative wellbeing outcomes indicated by 
high scores for negative affect (Mouratidis et al., 2010; Smith et al., 2007; Smith et al., 2010; 
Solberg & Halvari, 2009), burnout (Smith et al., 2007; Smith et al., 2010), and depression 
(Mouratidis et al., 2010). In addition, athletes’ insecure attachment styles in relation to coach 
and parents predicting low wellbeing were also mediated by low need satisfaction (Felton & 
Jowett, 2013a) and need thwarting (Felton & Jowett, 2015). Another interpersonal factor 
shown to be mediated by an interpersonal factor was sporting environments (Alvarez et al., 






2012; Kipp & Weiss, 2015). Specifically, Kipp and Weiss (2015) explored mastery-oriented 
climate (measured as a composite of mastery climate and coach-autonomy support) which 
was not directly predictive of self-esteem or positive affect, but was indirectly predicted self-
esteem via the need for competence (Kipp & Weiss, 2015). In a more complex mediation 
model, Alvarez et al. (2012) showed that task-involving environments positively predicted all 
three psychological needs, which predicted intrinsic motivation, and in turn predicted 
subjective vitality. The opposing environment (ego-involving) was not found to be related to 
any of the these variables (Alvarez et al., 2012). Lastly, Intrapersonal factors, such as 
dispositional gratitude were shown to have indirect effects on wellbeing via team cohesion 
(Chen et al., 2015). Athletes’ with high levels of gratitude reported high life satisfaction, 
which was mediated by perceptions of high team cohesion (Chen et al., 2015). Collectively, 
these findings indicated that a large volume of articles found mediating effects specifically 
regarding need satisfaction. Secondly, intrapersonal predictors were predominately tested as 
mediators in the relationships between interpersonal factors and wellbeing, highlighting a 
lack of studies that tested the mediating role of interpersonal predictors.  
3.4 Discussion 
Despite theoretical and empirical evidence to suggest that participating in competitive 
sport may be associated with risks to athlete wellbeing (e.g., Bartholomew et al., 2011; 
Mallet & Hanaran, 2004; Tracey & Elcombe, 2004) attempts to systematically evaluate the 
drivers of wellbeing for competitive athletes are not apparent. The present review evaluated 
both interpersonal and intrapersonal factors that may individually, and in combination predict 
athlete wellbeing. Findings are broadly supportive of the role of both categories of drivers in 
wellbeing, but also highlight that some factors may be more important than others, and give 
some indication of how these variables may influence wellbeing. These points are discussed 
in more detail below. 






The articles reviewed showed that interpersonal factors of athlete social support and 
the social/sporting environment are key drivers of athlete wellbeing. Specifically, high levels 
of perceived social support and sporting environments characterised as task-involving 
promoted positive evaluations of wellbeing (Alvarez et al., 2012; Kipp & Weiss, 2015; 
Ntoumanis et al., 2012; Reinboth & Duda, 2004). The centrality of coaches in shaping this 
environment was apparent, as coaching behaviour (Adie et al., 2012; Balaguer et al., 2012; 
Bartholomew et al., 2011a; Felton & Jowett, 2013b; Healy et al., 2014; López Walle et al., 
2012) and coach-created environments (Alvarez et al., 2012; Kipp & Weiss, 2015; 
Ntoumanis et al., 2012; Reinboth & Duda, 2004) that foster autonomy within the athlete were 
related to high satisfaction of athletes’ psychological needs, and positive wellbeing. In 
contrast, athletes who reported outcomes associated with negative wellbeing were more 
likely to also have experienced highly controlling coaches or low levels of autonomy-
supportive coaching (Balaguer et al., 2012; Bartholomew et al., 2011a; Blanchard et al., 
2009; Cheval et al., 2017; Felton & Jowett, 2013b; Healy et al., 2014), were insecurely 
attached to their coach (Davis & Jowett, 2014; Felton & Jowett, 2013a; Felton & Jowett, 
2015), and participated in sporting environments that were ego-involving (Alvarez et al., 
2012; Kipp & Weiss, 2015; Ntoumanis et al., 2012; Reinboth & Duda, 2004). 
However, findings from the present review also emphasize the role that the athlete 
may play in her/his wellbeing. Intrapersonal factors such as athletes’ level of need 
satisfaction, facets associated with athletes’ achievement goals, and individual traits and 
coping skills are key drivers of athlete wellbeing (Adie et al., 2008, 2010, 2012; Alvarez et al., 
2012; Amorose et al., 2009; Balaguer et al., 2012; Bartholomew et al., 2011b; Baudin et al., 
2011; Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 2013a; Felton & Jowett, 
2013b, 2015; Gaudreau & Antl, 2008; Gaudreau & Verner-Filion, 2012; Healy et al., 2014; 
Kipp & Weiss, 2015; López Walle et al., 2012; Lundqvist & Raglin, 2015; Mack et al., 2011; 






Reinboth & Duda, 2006; Smith et al., 2007; Solberg & Halvari, 2009; Stenling et al., 2015; 
Stenling & Tafvelin, 2014; Vansteenkiste et al., 2010). Athletes striving towards their 
achievement goals for autonomous reasons, perceiving sporting competition as a positive 
challenge, and an opportunity for mastery were more likely to report positive wellbeing (Adie 
et al., 2008, 2010; Solberg & Halvari, 2009; Vansteenkiste et al., 2010). In addition, athletes’ 
self- compassion and ability to cope particularly utilizing strategies of task-oriented or 
emotional calmness, and active planning strategies were also related to positive wellbeing 
(Carrasco et al., 2013; Gaudreau & Antl, 2008; Surujlal et al., 2013). In contrast, athletes 
whose goals were associated with controlled motives or perfectionism, who utilized coping 
strategies such as disengaged oriented or mental withdrawal, and who perceived sporting 
competition as a threat were more likely to report negative wellbeing outcomes (Adie et al., 
2008, 2010; Solberg & Halvari, 2009; Vansteenkiste et al., 2010). These findings highlight 
that athletes who perceived their participation in sport with positivity, particularly in relation 
to their goals and motives, and who could activate strategies to cope in difficult situations, 
may be protected from the negative effects on wellbeing of a competitive sporting 
environment.  
Over half of the reviewed articles evaluated interrelations amongst predictors of 
wellbeing to better understand the sequence of effects amongst these variables that might 
ultimately, lead to positive and negative wellbeing. It was clear that needs satisfaction had 
direct effects on wellbeing and served as a mediator for the relationships between other 
predictors, and wellbeing. Nineteen articles measured need satisfaction in various forms, 17 
found both direct and mediating effects for relationships between interpersonal predictors, 
and wellbeing (Adie et al., 2012; Alvarez et al., 2012; Balaguer et al., 2012; Bartholomew et 
al., 2011b; Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 2013a; Felton & 
Jowett, 2013b, 2015; Healy et al., 2014; Kipp & Weiss, 2015; López Walle et al., 2012; 






Lundqvist & Raglin, 2015; Reinboth & Duda, 2006; Smith et al., 2007; Stenling et al., 2015; 
Stenling & Tafvelin, 2014). These predictors were predominantly coach-related predictors, 
such as coach-autonomy support  (Adie et al., 2012; Balaguer et al., 2012; Bartholomew, 
Ntoumanis, et al., 2011a; Felton & Jowett, 2013b; Healy et al., 2014; López Walle et al., 
2012), coach controlling behaviour (Balaguer et al., 2012; Bartholomew et al., 2011a; 
Blanchard et al., 2009; Cheval et al., 2017; Healy et al., 2014), as well as coach-athlete 
insecure attachment (Davis & Jowett, 2014; Felton & Jowett, 2013a; Felton & Jowett, 2015), 
and wellbeing, indicating that the coach may exert influence on an athlete’s wellbeing via 
influence of fulfillment (or not) of the athlete’s psychological needs. Need satisfaction was 
not tested as a mediator of the relationships between other intrapersonal predictors and 
wellbeing. In addition, interpersonal predictors were explored as mediators of the relationship 
between intrapersonal predictors and wellbeing in only two studies (Alvarez et al., 2012; 
Chen et al., 2015). Commonly, intrapersonal predictors (predominantly need satisfaction) 
were explored and confirmed to mediate relationships between interpersonal predictors, and 
wellbeing (Adie et al., 2012; Alvarez et al., 2012; Amorose et al., 2009; Balaguer et al., 2012; 
Bartholomew et al., 2011b; Blanchard et al., 2009; Cheval et al., 2017; Felton & Jowett, 
2013a; Felton & Jowett, 2013b, 2015; Healy et al., 2014; Kipp & Weiss, 2015; López Walle 
et al., 2012; Lundqvist & Raglin, 2015; Mack et al., 2011; Reinboth & Duda, 2006; Smith et 
al., 2007; Stenling et al., 2015; Stenling & Tafvelin, 2014). 
Few studies (n = 5) explored these associations longitudinally. Across a competitive 
season, coach-autonomy and coach controlling behaviours were found to be predictive of 
negative wellbeing outcomes (burnout) only (Balaguer et al., 2012). There was no evidence 
indicating that either facets of coach-behaviour were predictive of positive wellbeing 
outcomes longitudinally (Balaguer et al., 2012; Stenling et al., 2015). Similarly, sporting 
environment was not found to be predictive of wellbeing longitudinally as measured by two 






studies (Kipp & Weiss, 2015; Reinboth & Duda, 2006). In addition, global need satisfaction 
was not found to be longitudinally predictive of wellbeing (Stenling et al., 2015). In contrast, 
longitudinal measurements of individual psychological needs across three studies indicated 
some support that various needs were predictive of wellbeing over a competitive season 
(Amorose et al., 2009; Kipp & Weiss, 2015; Reinboth & Duda, 2006). All longitudinal 
measures in these studies included two time points across one competitive season (pre-or 
beginning season and end or post-season), more assessments within the season may be 
necessary to observe the true change process. In addition, several key interpersonal predictors 
(coach-athlete attachment and social support) and intrapersonal predictors (achievement goals, 
coping skills, perfectionistic concern) were explored cross-sectionally only, highlighting that 
the potential longitudinal effects of these predictors on wellbeing is not known. 
Several limitations are apparent within the reviewed articles. Firstly, a large portion of 
articles used potentially heterogeneous samples of athletes from several levels of competition 
(i.e. local, state, national, international) to create a cohort of competitive athletes. None of 
these studies tested for differences in wellbeing or the predictive value of noted predictors of 
wellbeing across groups. However, such differences are likely. For instance, in comparison to 
athletes competing at a local level of competition, it is likely that international athletes 
require greater time commitment, motivation, and experience an increased pressure to 
perform, particularly as many view their participation in sport as their occupation in which 
their performance is a determinant for their income, recognition and fame. As such, it 
remains an open question whether the current findings are generalisable across the different 
levels of wellbeing. Secondly, limited findings were presented in relation to the mediating 
role of interpersonal factors in interrelations between intrapersonal and interpersonal 
predictors in relation to wellbeing. Similarly, findings were limited in relation to longitudinal 
predictors of athlete wellbeing due to a smaller portion of studies adopting this study design. 






Thirdly, despite the broad number of predictors identified and the relatively few that tested 
each, it was not possible to meta-analyse the data to ascertain the likely effect sizes for these 
predictors. In addition, although many studies had multiple predictors, none of the studies 
simultaneously tested all the key predictors identified in the present review. As such, the 
relative contributions of these predictors remain unclear. However, given the evidence of 
mediation effects, it appears likely that these constructs may impact wellbeing both directly 
and indirectly. Therefore, more comprehensive modelling is needed to better account for 
wellbeing among athletes. 
To rectify these limitations and expand upon the findings presented in this review, 
future research should treat competition level as a variable to determine whether wellbeing 
differs amongst competition levels, whether there is a level at greater risk at experiencing low 
wellbeing, and thus determine whether competition level itself is a predictor of wellbeing. In 
addition, the longitudinal exploration of interpersonal and intrapersonal predictors of athlete 
wellbeing is needed to thoroughly understand the long-term factors associated with 
promoting, and protecting optimal wellbeing of competitive athletes. However, given the 
large number of identified predictors of wellbeing and the practical constraints on testing all 
in a longitudinal study (especially if there is a possibility that these predictors influence 
wellbeing over different and currently unknown timeframes), an intermediary step may be to 
test these variables in a comprehensive model cross-sectionally. Such an approach would 
allow for identification of the predictors that are most (uniquely) predictive of wellbeing and, 
in turn, may allow for a more targeted yet still comprehensive model to be tested 
longitudinally. 
In conclusion, this review presented a profile of key interpersonal and intrapersonal 
factors that individually, and in combination predicted wellbeing of competitive athletes. 
Findings highlighted that athletes who were empowered, supported and autonomous, as 






facilitated by coach supportive behaviour and coach created environment to be associated 
with a lower risk of experiencing negative wellbeing outcomes  (Adie et al., 2012; Balaguer 
et al., 2012; Bartholomew et al., 2011a; Cheval et al., 2017; Felton & Jowett, 2013b; Healy et 
al., 2014; Kipp & Weiss, 2015; López Walle et al., 2012; Stenling et al., 2015; Stenling & 
Tafvelin, 2014). Regarding intrapersonal predictors, it was highlighted that athletes who 
experienced high satisfaction of their psychological needs, positivity, particularly in relation 
to their goals and motives, exhibited self-oriented or evaluative perfectionism, and activated 
strategies to cope in difficult situations to be advantageous for their sporting success as well 
as lowered their risk of experiencing negative wellbeing outcomes (Adie et al., 2008, 2010; 
Amorose et al., 2009; Baudin et al., 2011; Carrasco et al., 2013; Ferguson et al., 2014, 2015; 
Gaudreau & Antl, 2008; Gaudreau & Verner-Filion, 2012; Mack et al., 2011; Surujlal et al., 
2013; Vansteenkiste et al., 2010). Several unique interrelations between interpersonal and 
intrapersonal predictors were identified, commonly mediated by intrapersonal predictors, thus, 
the exploration of interpersonal predictors as mediators provides grounds for future research 














Chapter 4: Predictors of Wellbeing amongst Athlete Subgroups 
4.1 Introduction 
A profile of key interpersonal (e.g., social environment, social interactions, and 
relationship with others), and intrapersonal predictors (personal attitudes, personality traits, 
individual coping skills) were shown to predict wellbeing of athletes in the review in Chapter 
Three. However, as noted in that chapter, there are several notable limitations of prior studies. 
First, the generalizability of wellbeing predictors remains unclear as a large portion of articles 
reviewed used potentially heterogeneous samples of athletes from several levels of 
competition (i.e. local, state, national, international) to create a cohort of athletes, without 
testing differences between the levels of athletes (Adie et al., 2010, 2012; Carrasco et al., 
2013; Cheval et al., 2017; López Walle et al., 2012; Lundqvist & Raglin, 2015; Solberg & 
Halvari, 2009; Verkooijen et al., 2012). However, such differences between athlete groups 
are likely. For instance, in comparison to athletes competing at a local level of competition, it 
is likely that international athletes require greater time commitment, have differing 
motivation levels, and experience an increased pressure to perform, particularly as many 
view their participation in sport as their occupation in which their performance is a 
determinant for their income, recognition, and fame. Therefore, the problem with these 
homogeneous groupings is that it is possible individual differences in wellbeing are due, in 
part, to the composition of the sample in terms of level of athletic expertise and experience. 
Further evidence for such findings were made apparent in findings from the present 
thesis’ first empirical study (Chapter Two), in which the wellbeing of recreational, semi-
professional, and professional athletes were measured, significant differences between athlete 
groups were found for global wellbeing and domain level wellbeing. Wellbeing differences 
overall (global) were found between semi-professional athletes, who scored significantly 
higher than the professional athletes only. This global difference was also reflected by 






differences on domains in which semi-professional athletes reported significantly higher 
satisfaction with their health, achieving, standard of living, and future security. In addition to 
professional athletes, semi-professional athletes also scored significantly higher than 
recreational athletes on the domain of achieving. Thus, this study identified clear differences 
to exist in wellbeing amongst different subgroups of athletes. However, it remains unclear 
whether differences also exist in the predictors of wellbeing for these different athlete groups, 
or whether the same predictors predict wellbeing to differing degrees of risk and protective 
factors (i.e., one group has higher levels on the risk factors that would lead to lower SWB). 
Second, although a range of predictors were identified in the systematic review, few 
studies tested more than two or three predictors at a time, and hence the combined and 
relative contributions of this full range of predictors remains unknown. Testing all predictors 
together is important to better comprehensively understand which predictors are most 
influential, and whether some variables act as mediators of these relationships. From the 
review in Chapter Three, there are several key predictors related to athletes’ coach  (e.g., 
coach autonomy support, coach control, and coach-athlete attachment), and social support 
(partner, teammates, parents) as identified by over half of the reviewed articles (22 out of 40) 
and categorised as interpersonal predictors of athlete wellbeing (Chapter Three), whereas the 
satisfaction of athletes’ psychological needs satisfaction (autonomy, competence, and 
relatedness), individual traits (perfectionism), and coping abilities were identified among 29 
out of 40 reviewed studies as intrapersonal predictors of athlete wellbeing. 
Some studies identified predictors to have direct effects on wellbeing. For instance, 
several studies highlighted that social support was associated with wellbeing outcomes 
(Blanchard et al., 2009; DeFreese & Smith, 2013, 2014; Jowett & Cramer, 2009). Among the 
several facets of social support tested, perceived and received social support (DeFreese & 
Smith, 2013), unsupportive romantic partners (Jowett & Cramer, 2009), and teammate 






support (Blanchard et al., 2009) were identified to directly predict wellbeing outcomes. 
Similarly, athletes’ abilities to cope was another predictor shown to directly predict wellbeing 
(Carrasco et al., 2013; Surujlal et al., 2013). Two facets of perfectionism were commonly 
studied, perfectionistic strivings (perfectionistic personal standards and a self-oriented 
striving for perfection) and perfectionistic concerns (concern over mistakes, doubts about 
actions, and concern over others’ evaluation of one’s performance) which were found to 
directly predict wellbeing (Gaudreau & Antl, 2008; Gaudreau & Verner-Filion, 2012). 
However, the largest volume of studies in relation to intrapersonal predictors highlighted 
direct effects on wellbeing of athlete psychological needs (e.g., Adie et al., 2012; Alvarez et 
al., 2012; Bartholomew et al., 2011a; Blanchard et al., 2009; Cheval et al., 2017; Felton & 
Jowett, 2013a; Felton & Jowett, 2013b, 2015; Healy et al., 2014; López Walle et al., 2012; 
Lundqvist & Raglin, 2015; Mack et al., 2011; Smith et al., 2007; Stenling & Tafvelin, 2014). 
Explorations were grounded in Basic Psychological Needs Theory (BPNT), a sub-theory of 
Self-Determination Theory (SDT; Ryan & Deci, 2002), which posits that the satisfaction of 
psychological needs (autonomy, relatedness, and competence) is associated with optimal 
wellbeing, and that unsatisfied psychological needs are associated with low wellbeing. 
Several facets of satisfaction were explored among the reviewed articles, including need 
satisfaction (an athlete feels as if his or her needs are being satisfied), need dissatisfaction (an 
athlete is dissatisfied with the extent to which his or her needs are currently being) and 
commonly indicated by low levels of satisfaction, and need thwarting (reflects the perception 
that need satisfaction is low, but moreover the perception that need satisfaction are being 
obstructed or frustrated). Similarly, need frustration is experienced when athletes' basic 
psychological needs are not just unsatisfied, but actively thwarted by others within the 
sporting context, leading the athlete to feel incompetent, isolated, and controlled by others 
(Bartholomew et al., 2011). 






In contrast, other studies found that some of these and other predictors have mediating 
effects or indirectly predict wellbeing. Specifically, needs satisfaction was found to mediate 
the relationships between several of the predictors and wellbeing, particularly in relation to 
predictors related to the role of the coach in athlete wellbeing, including coach-autonomy 
support (Adie et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011a; Felton & Jowett, 
2013b; Healy et al., 2014; López Walle et al., 2012), coach-controlling behaviour (Balaguer 
et al., 2012; Bartholomew et al., 2011a; Blanchard et al., 2009; Cheval et al., 2017; Felton & 
Jowett, 2013b; Healy et al., 2014), and coach-athlete attachment styles (anxious and 
avoidant; Davis & Jowett, 2014; Felton & Jowett, 2013a; Felton & Jowett, 2015). Therefore, 
evidence from the previously reviewed articles suggest that coach-autonomy support, coach-
controlling behaviour, coach-athlete attachment styles, will predict wellbeing via the 
satisfaction or dissatisfaction of psychological needs. 
Figure 2 presents a representation of relationships between predictors and SWB, as 
determined by the pattern of findings from reviewed articles in Chapter Three. As shown in 
this proposed model, interpersonal factors (coach-autonomy support, coach-controlling 
behaviour, coach-athlete attachment style, and perceived social support) and intrapersonal 
factors (perfectionism and ability to cope) are proposed have direct effects on SWB. Some 
variables (coach-autonomy support, coach-controlling behaviour, avoidant coach-athlete 
attachment style) also have effects mediated by the satisfaction or frustration of athletes’ 
psychological needs. 
Therefore, the review in Chapter Three identified a range of predictors of wellbeing 
which however, have not been modelled together nor tested across different participation 
levels. The present study will extend previous findings by testing a comprehensive model of 
athlete wellbeing using 10 predictors identified to predict athlete wellbeing in Chapter Three, 
including social support, coping, coach-autonomy support, coach-controlling behaviour, 






anxious coach-athlete attachment, avoidant coach-athlete attachment, perfectionistic strivings, 
perfectionistic concerns, needs- satisfaction, and needs-frustration, as modelled in Figure 2, 
across three athlete groups (recreational, semi-professional, and professional). It is 
hypothesised that the predictors modelled will function differently across the three athlete 
groups. More specifically, it is anticipated that although coping and social support may be 
universally useful, they may be more relevant for professional athletes because of the greater 
level of stress and pressure experienced in the elite level sporting environment. In addition, 
relative importance of the coach-athlete dynamics including coach-athlete attachment 
(avoidant and anxious) and coach behaviour (coach-autonomy support and coach-controlling 
behaviour) is also likely to differ across groups; with a greater importance likely seen for 
professional athletes who are likely to spend a greater amount of time exposed to their coach, 
thus having a greater impact on professional athletes’ wellbeing in comparison to the other 
athlete groups. Moreover, athlete needs-satisfaction and needs-frustration are modelled to 
mediate the relationships between coach dynamics and coach behaviours, thus are also 
anticipated to of greater importance among professional athletes in comparison to semi-
professional and recreational athletes. Lastly, modelled facets of perfectionism (strivings and 
concerns) are likely to differ across athlete groups, with a higher importance among semi- 
professional and professional athletes likely to adopt such perfectionistic traits as a sport 
derived income be it part-time or full-time is often performance-based.  
 







Figure 2. Model of Athlete Wellbeing Predictors 
 
4.2 Method 
4.2.1 Participants. Two-hundred Australians (120 male, 80 female) currently 
participating in either individual (65%) or team (35%) sports, competing in various levels of 
sporting competition volunteered for the study. Sixty-six (male = 33, female = 33) were 
recreational athletes, participating in sport for fitness and enjoyment, ranging from 1 to 27 
hours per week (M= 12.52, SD= 5.99), with an age range of 18 to 74 years, (M= 32.71, SD= 
14.56), who did not derive an income form their participation in sport. Sixty-six participants 
(male = 43; female = 23) were semi-professional athletes, with participation ranging from 1 
to 54 hours per week (M= 17.20, SD= 7.89), with an age range of 18-49 years (M= 25.27, 
SD= 6.03) who earned a secondary source of income from sport; less than $A15,000 (15.2%), 






$A15,000-$A30,000 (13.6%), $A30,001-$A60,000 (39.4%), $A60,001-$A100,000 (28.8%), 
$A100,001-$A150,000 (3.0%). Sixty-eight participants were professional athletes, whose 
participation ranged from 1- 50 hours per week (M= 29.01, SD= 8.85), with an age range of 
18-40 years (male = 44; female = 24) whose participation in sport was their full-time 
profession, thus earned an income from sport; $A15,000 (1.5%), $A15,000-$A30,000 
(13.2%), $A30,001-$A60,000 (26.5%), $A60,001-$A100,000 (11.8%), $A100,001-
$A150,000 (20.6%), A$150,000- $A250.000 (11.8%), A$250,001- A$500,000 (7.5%), 
A$500,000+ (7.5%). On average, study volunteers had been participating at their current 
level of competition for four to seven years in a range of sports; AFL (22.5%), athletics 
(36.5%), basketball (4.0%), cricket (4.0%), cycling (1.0%), golf (.5%), soccer 2.0%), 
swimming (3.5%), triathlon (19.0%), other (6.5%).  
4.2.2 Measures.  
4.2.2.1 Participation level. Athletes were asked to self-categorise into one of three 
different participation groups in line with descriptions utilised by Santos (2013). Specifically, 
Santos’ three groups were operationalized as follows to ensure that participants were 
responding based on participation level rather than idealised athletic identity: Level 1 (“I 
participate in sport, but do not earn any money from participating”), Level 2 (“I participate in 
sport and get some payment, but it's not the major source of my income”), and Level 
3 (“Sport is my full-time profession”). 
4.2.2.2 Subjective wellbeing. SWB was assessed using the Personal Wellbeing Index 
(PWI: International Wellbeing Group, 2013). This tool measures the individual’s satisfaction 
with seven life domains: Standard of Living, Health, Achieving, Relationships, Safety, 
Community, and Future Security. Respondents were asked to rate their satisfaction with each 
domain using an end-defined 11-point scale ranging from 0 = completely dissatisfied to 10 = 
completely satisfied. For example, respondents were asked, “How satisfied are you with what 






you are achieving in life?”. Scores were converted to a standard 0-100-point range by 
multiplying each score by 10, which is common and recommended practice (International 
Wellbeing Group, 2006). The seven items are aggregated and averaged to form a composite 
measure of global SWB (represented as PWI) along a 0 to 100 scale. Normative data suggest 
that the mean PWI score in Australian adult populations is 75.27 (Cummins et al., 2013). The 
International Wellbeing Group (2006) reported that the PWI Scale has strong internal 
reliability (Cronbach’s alpha ranging from .70 to .85) in Australia and overseas. Item-total 
correlations range between .50 and .75 (International Wellbeing Group, 2013), and test-retest 
reliability has been demonstrated across a 1 to 2-week interval (intra-class r = .81 -.84; Lau & 
Cummins, 2005). The PWI has a reported correlation of .78 with the Satisfaction with Life 
Scale (Diener et al. 1985). Convergent validity has also been established in non-clinical 
samples (Thomas, 2005). In the present study, Cronbach alpha was. 88 (recreational 
athletes), .80 (semi-professional athletes), .89 (professional athletes), and .86 for the athlete 
sample as a whole. 
4.2.2.3 Perfectionism. The short version of the Almost Perfect Scale—Revised (APS-
R; Slaney, Mobley, Trippi, Ashby, & Johnson, 1996; Slaney, Rice, Mobley, Trippi, & Ashby, 
2001) was utilised to measure perfectionism (Short Almost Perfect Scale, SAPS; Rice et al., 
2013). The SAPS comprises of four questions measuring the Standards dimension of 
perfectionism (level of performance expectations and perfectionistic strivings e.g., “I usually 
set high goals and standards for my performances”) and four items measuring the 
Discrepancy dimension of perfectionism (level of athletes’ perfectionistic self- criticism and 
negative perfectionistic concerns e.g., “I am seldom satisfied with my achievements in 
sport”). Items on the SAPS are responded to using a 7-point scale ranging from 1= Strongly 
Disagree to 7 = Strongly Agree. Confirmatory factor of the SAPS was conducted by Rice et 
al. (2014), which supported the structure of the scale and was found to be invariant for gender, 






with the two factors correlated (r = −.13). The SAPS reported to have strong internal 
reliability for the Standards (Cronbach's alphas ranging from .85 to .87) and Discrepancy 
(Cronbach's alphas ranging from .84 to .87) subscales (Rice et al., 2014). Correlations 
ranging from .62 to .66 between the SAPS with items on the Performance Perfectionism 
Scale (PPS; Chang, 2006), which examines positive and negative dimensions of self-oriented, 
and socially prescribed performance perfectionism have been found. In addition, Standards 
has shown to be moderately associated with Conscientiousness (.33) and Discrepancy to be 
moderately and positively associated with Neuroticism (.32) (Rice & Ashby, 2007; Slaney, et 
al., 2001). In the present study, Cronbach alpha for standards (perfectionistic strivings) 
was .77 (recreational athletes), .89 (semi-professional athletes), and .83 (professional 
athletes), and .84 for the whole athlete sample. Cronbach alpha for discrepancy 
(perfectionistic concerns), was .84 (recreational athletes), .86 (semi-professional athletes), 
and .78 (professional athletes), and .83 for the whole athlete sample. 
4.2.2.4 Coping. The Athletic Coping Skills Inventoty-28 (ACSI- 28; Smith, Schutz, 
Smoll & Ptacek, 1995) measured athletes’ coping skills within the context of sport. It consists 
of seven subscales: coping with adversity, peaking under pressure, goal setting/mental 
preparation, concentration, freedom from worry, confidence and achievement motivation, and 
coachability. Each subscale comprised 4 items, scored from 0 = Almost never to 3= Almost 
always. All four items in the freedom from worry subscale (7, 12, 19, and 23) and two items 
in the coachability subscale (3 and 10) were reverse scored. The total score for subscales can 
range from 0 to 12 for each subscale or a total score for overall ability to cope, which was 
utilised in the present study can be obtained by summing the subscales with scores ranging 
from 0 to 84. Higher scores are indicative of the ability to cope with the demands of the sport 
and greater psychological skills or constructs. The ACSI- 28 was shown to exceed the 
goodness of fit criteria and all factor loadings were significant at p < .001 (Smith et al.,1995; 






Waples, 2003). Validation studies by Smith et al. (1995), reported that the ACSI- 28 total 
score had high internal consistency (.87), convergent validity (.58) with the Self-Efficacy 
Scale (Coppel, 1980), adequate inter-item correlations (ranging from .59 to .77), high test-
retest reliability coefficients for the total score (.87), and reasonably high for most of the 
subscales ranging from .63 to.87. In the present study, Cronbach alpha for total coping scores 
was .91 (recreational athletes), .82 (semi-professional athletes), and .82 (professional 
athletes), and .86 for the athlete sample as a whole. 
4.2.2.5 Needs satisfaction/frustration. Athletes’ experiences of need satisfaction and 
need frustration were measured utilizing the 24-item Basic Psychological Need Scale and 
Need Frustration Scale (BPNSNF; Chen et al., 2015). Validation studies by Chen et al., 
(2015), provide evidence for the factorial and predictive validity of this scale in four samples 
from diverse cultural backgrounds (i.e., China, US, Peru, and Belgium). Each need was 
assessed with eight items, of which four tapped into need satisfaction and four into need 
frustration. For the present study, this scale was slightly adjusted by adding the stem “in sport” 
(e.g., “In sport, I feel competent to achieve my goals”). All items are rated on a 5-point Likert 
scale, responses ranged from 1 = completely untrue to 5 = completely true. In the present 
study, strong interrelations among the subscales of satisfaction and frustration were identified 
ranging between .81 to .96., which was noted across all three athlete groups and therefore it 
seemed fitting to combined items to create a total score of need satisfaction and need 
frustration. This is in line with findings by Haerens, Aelterman, Vansteenkiste, Soenens, and 
Van Petegem (2015), who examined the internal structure of BPNSNF in the context of 
physical education by conducting a higher-order CFA, modelling the items as indicators of 
six first-order factors (autonomy satisfaction, autonomy frustration, competence satisfaction, 
competence frustration, relatedness satisfaction, and relatedness frustration) that, in turn 
served as indicators for two higher-order factors (i.e., needs-satisfaction and needs-






frustration). All indicator loadings were above .45, p < .001 and showed good internal 
consistency for needs-satisfaction; Cronbach’s alpha = .87 and needs-frustration; Cronbach’s 
alpha = .84 (Haerens et al. 2015). In the present study, Cronbach alpha for Needs–satisfaction 
was .88 (recreational athletes), .93 (semi-professional athletes), .92 (professional athletes), 
and .96 for athlete sample as a whole. Cronbach alpha for Needs–frustration .87 (recreational 
athletes), .96 (semi-professional athletes), .93 (professional athletes), and .95 for athlete 
sample as a whole. 
4.2.2.6 Coach autonomy-support. Athletes’ perceptions of coach-autonomy support 
was measured using the 15-item Sport Climate Questionnaire (Deci & Ryan, 2006), a 
modified version of the Health Care Climate Questionnaire (Williams, Grow, Freedman, 
Ryan, & Deci, 1996). Athletes are asked to rate the extent to which their coach displays an 
autonomy-supportive coaching style (e.g., “I feel that my coach provides me choices and 
options”; “my coach listens to how I would like to do things”). Responses were given on a 7-
point scale ranging from 1= strongly disagree to 7 = strongly agree. The responses can be 
summed to create a total score (utilised in the present study), with higher scores indicating 
greater perceptions of autonomy support. Previous research with adult athletes has 
demonstrated high internal consistency with a Cronbach’s alpha of .84 (Lavoi & Power, 
2006) and .85 (Standage, Duda, & Ntoumanis, 2006), construct validity (Amorose & 
Anderson-Butcher, 2007; Standage, Duda, & Ntoumanis, 2006), and convergent validity with 
intrinsic motivations subscale (.55; Standage et al. 2006) as measured in the Perceived Locus 
of Causality scale (Goudas, Biddle &Fox, 1994). In the present study, Cronbach alpha 
was .96 (recreational athletes), .90 (semi-professional athletes), .93 (professional athletes), 
and .93 for the athlete sample as a whole. 
4.2.2.7 Coach controlling behaviour. Athletes’ perceptions of their coach’s 
controlling behaviours were assessed using the 15-item Controlling Coach Behaviors Scale 






(CCBS; Bartholomew et al., 2010), a multidimensional measure designed to tap into four 
controlling motivational strategies salient in sport: the controlling use of rewards (e.g., “My 
coach only uses rewards/ praise so that I complete all the tasks he/she sets during training”), 
negative conditional regard (e.g., “My coach is less friendly with me if I don’t make the 
effort to see things his/her way”), intimidation (e.g., “My coach intimidates me into doing the 
things that he/she wants me to do”), and excessive personal control (e.g., “My coach tries to 
interfere in aspects of my life outside of my sport”). Participants responded on 7-point Likert-
type scales 1 = strongly disagree to 7 = strongly agree. Items were summed to provide a total 
score of perceived coach-controlling behaviour. Validation studies by Bartholomew, 
Ntoumanis, and Thøgersen-Ntoumani (2010), found that the CCBS scores were invariant 
across gender and sport type (team and individual), inter-item correlations ranging 
between .23 to .68, and a correlation between overall CCBS score and coach-autonomy 
support (r = –.46). In addition, CCBS scales has been found to be correlated with athletes’ 
need thwarting (r = .70) as measured by the Psychological Need Thwarting Scale (PNTS; 
Bartholomew et al., 2011b). The CCBS has been found to have good internal consistency; 
Cronbach’s alpha .97 (Bartholomew et al., 2011a). In the present study, Cronbach alpha was. 
92 (recreational athletes), .83 (semi-professional athletes), .89 (professional athletes), and .90 
for the athlete sample as a whole. 
4.2.2.8 Coach–athlete attachment. To measure athletes’ attachment with their coach, 
two of the subscales from the Coach–Athlete Attachment Scale (CASS; Davis & Jowett, 
2013b) were utilised. Specifically, seven items measure athletes’ avoidant attachment style 
(e.g., “I do not turn to my coach for reassurance”) and seven items measure athletes’ anxious 
attachment style (e.g.,” I worry that I won’t fulfil my coaches’ expectations”) were included 
in the present study. Athletes were asked to indicate the extent to which they agreed with 
each statement on a 7-point scale ranging from 1= strongly disagree through to 7= strongly 






agree. Attachment scores were calculated by averaging the sum of the items for each 
attachment style subscale. Validation studies by Davis and Jowett (2013b), provided sound 
psychometric properties of validity and reliability. More specifically, the CASS has been 
shown to have good internal consistency for avoidant attachment was (Cronbach’s alpha .86) 
and anxious attachment (Cronbach’s alpha .82) have been reported (Davis & Jowett, 2013b). 
In the present study, Cronbach alpha for anxious attachment was. 92 (recreational 
athletes), .83 (semi-professional athletes), .89 (professional athletes), and .88 for the athlete 
sample as a whole. For avoidant-attachment, Cronbach alpha was. 92 (recreational 
athletes), .88 (semi-professional athletes), .89 (professional athletes), and .90 for the athlete 
sample as a whole. 
4.2.2.9 Social support. The Multidimensional Scale of Perceived Social Support 
(MSPSS; Zimet, Dahlem, Zimet, & Farley, 1988) is a 12-item self-report inventory that was 
used to assess athletes’ perceptions of the availability of social support. The MSPSS consists 
of three subscales: Family (e.g., "My family really tries to help me,"), Friends (e.g., "I have a 
friend with whom I can share my joys and sorrows."), and Significant Others (e.g., "I can talk 
about my problems with my friends."), which can be summed to obtain a total score of social 
support. Participants respond on a 7-point scale, ranging from 1= very strongly disagree to 7 
= very strongly agree. Studies utilizing the scale have revealed that the MSPSS to be a three-
factor construct, which demonstrates good to excellent internal consistency and test-retest 
reliability with a Cronbach’s alpha of .81 to .98 in non-clinical samples, and .92 to .94 in 
clinical samples (Clara, Cox, Enns, Murray & Torgrudc, 2003; Pedersen, Spinder, Erdman & 
Denollet, 2009; Zimet et al., 1988; Zimet, Powell, Farley, Werkman, & Berkoff, 1990). In the 
present study, Cronbach alpha for perceived social support amongst athlete groups was also 
good; .94 (recreational athletes), .93 (semi-professional athletes), .92 (professional athletes), 
and .94 for the athlete sample as a whole. 






4.2.3 Procedure. Approval to undertake the study was granted by the Deakin 
University Human Research Ethics Committee (HEAG-H124_11). Representatives of sport 
specific organisations were seen in person or contacted via phone or email to communicate 
the aims of the study. Contact persons were requested to distribute an advertisement for the 
study through their normal means of communication to their members (e.g., Newsletter, 
Facebook, Website, etc.) as well as send an email invitation through their mailing lists. Both 
the advertisement and invitation outlined details of participation (e.g., study length, 
importance/purpose, type of questions, and possible benefits) encouraging recipients to click 
on the attached weblink which directed participants to the Plain Language Statement (PLS). 
At the bottom of the PLS was the option to proceed with the study, which served as implied 
consent and participants commenced the questionnaire (Appendix C), or to opt out at this 
stage – either to ask further questions before committing to the study or because, upon 
reading the PLS, they decided they did not wish to participate. 
4.2.4 Data analysis strategy. Using SPSS version 25 (IBM Corp, 2017), correlations 
between all modelled predictors for each athlete groups were conducted to assess the 
relationships between the variables, particularly in relation to SWB. This formed the first 
level of analysis to determine whether the strongest predictors of SWB at the bivariate level 
would remain significant pathways when all of the predictors were modelled together in the 
path analysis. Multiple-group confirmatory factor analysis was then conducted in AMOS 
(version 24; Arbuckle, 2016) to assess the structural measurement invariance across groups 
of the predictor model as modelled bases on previously reviewed literature. The model was 
assessed for adequate model fit. At this stage, two revisions may be made firstly, 
modification indices are consulted to identify relationships that may potentially improve 
model fit. Additional inclusions at this stage require the relationships to occur simultaneously 
across at least two out of the three groups and must appear theoretically aligned. Secondly, 






pathways are compared across groups and any non-significant pathways that occur across all 
three athlete groups are removed from the model to create a more parsimonious model. If 
either of these two revisions are conducted, model fit is retested. If the model fit is adequate 
then this model will form the unconstrained model used for comparison with the constrained 
model in which parameters are forced to be equal across the three groups. As per Chen 
(2007), reduction of more than .015 in CFI from the unconstrained to the constrained model 
suggests substantial worsening of model fit and hence structural invariance, which in this 
instance would indicate that the predictors modelled function differently across athlete groups. 
Within the context of structural invariance testing, it is important to ensure goodness of 
model fit at each step. Conventional cutoffs for fit of a model were applied according to 
Kenny (2014): non-significant chi square value, Comparative Fit Index (CFI > 0.9) and Root 
Mean Square Error of Approximation (RMSEA;<.08). Given chi square is known to be 
biased against large samples and in the presence of even minor departures from normality, 
other fit statistics are typically used to gain a more comprehensive understanding of whether 
a significant chi square value is indicative of poor fit. The present study Comparative Fit 
Index (CFI). 
Subsequent to assessing structural invariance, pathways there were considered to be 
significant as indicated by p values less than .05. The relative importance of significant 
pathways (i.e., pathways from predictor to SWB) were assessed by the strength beta weights, 
and squared multiple correlations were assessed to determine the amount of shared variance 
explained by the predictors in the model. 
4.3 Results 
4.3.1 Data screening and cleaning procedures. Prior to hypothesis testing, a missing 
values analysis was conducted for all independent variables (IVs): Perfectionism (strivings 
and concerns) social support, coping, coach behaviours (coach-autonomy support and coach- 






controlling), coach-athlete attachment (anxious and avoidant); mediator variables (MVs): 
satisfaction and frustration of psychological needs (autonomy, relatedness, and competence); 
and the dependent variable (DV) subjective wellbeing (PWI). Missing values were evident 
for coping (n = 3), coach-controlling behaviour (n = 1), anxious-attachment (n = 1), 
autonomy-frustration (n = 1), relatedness-frustration (n = 1), competence-satisfaction (n = 1), 
and SWB (n = 1), Little’s MCAR test was non-significant, x2 (105,200) = 151.716, p > .01. 
As the amount of missing values was small, and occurring at random, expectation 
maximization (EM) was used to replace missing values (Tabachnick & Fiddell, 2007).  
Univariate outliers were assessed through the computation of z-scores for all variables. 
Scores were considered univariate outliers if z > 3.29 (Tabachnick & Fiddell, 2007).  
Examination of z-scores indicated outliers for recreational athletes on perfectionistic striving 
(n = 1), secure attachment (n = 1), and relatedness-satisfaction (n = 1). Among semi-
professional athletes, outliers were evident for perfectionistic strivings (n = 1), coach-
controlling behaviour (n = 1), and the PWI (n = 1). For professional athletes, outliers were 
found on two variables, social support (n = 1) and secure attachment (n = 1). These cases 
were retained as the scores fell within possible range for these items, and inclusion versus 
exclusion of these cases failed to alter substantive conclusions from analyses these items 
were used in. A further six multivariate outliers were identified across the three athlete 
groups; recreational athletes (n = 2), semi-professional athletes (n = 2), and professional 
athletes (n = 2), based on participant scores on the 15 predictor variables, with the 
Mahalanobis distance criterion (critical x2 =30.57, p < .01). There were no issues with out-of-
range scores, and no unitary discernible trend to distinguish these outlying cases from non-
outlying cases. Thus, as with univariate outliers, these cases were retained rather than having 
these scores altered or the participants removed. 






Tests for normality for each athlete sub-group was conducted. Skewness was found to 
be outside of the acceptable ranges (-2 to +2; Curran, West, & Finch, 1996) for recreational 
athletes (perfectionistic strivings, support, coach- autonomy, coach-control, avoidant-
attachment, secure-attachment, autonomy-frustration, relatedness-frustration, competence-
satisfaction, and PWI), semi-professional athletes (perfectionistic strivings, support, coach-
controlling behaviour, avoidant-attachment, secure-attachment, and PWI), and professional 
athletes (perfectionistic concerns, social support, and coping). Kurtosis was within the 
accepted range (-7 to +7; Curran, West, & Finch, 1996) for semi- and professional athletes 
but outside the range for recreational athletes (perfectionistic striving and coach-autonomy 
support), indicating non-normality. Issues of outliers and normality were addressed in the 
path analysis by using bootstrapping in AMOS. 
4.3.2 Correlations among modelled variables. As shown in Tables 5, 6, and 7, 
perfectionistic strivings, coping, social support, and the needs-satisfaction positively related 
to SWB. Perfectionistic concerns, coach-controlling behaviour, coach-athlete attachment 
(anxious and avoidant), and needs-frustration negatively related to SWB across all three 
athlete groups. However, the significance and strength of correlations between the 
independent variables varied across athlete groups. 
Among recreational athletes, all independent variables (except for perfectionistic 
strivings and anxious attachment) were shown to significantly correlate with SWB, the 
strongest of these correlations was with avoidant attachment. Similarly, perfectionistic 
strivings was a variable unrelated to SWB as was coach-controlling behaviour among semi-
professional athletes. The remaining independent variables all showed significant, moderately 
sized correlations with SWB, with the strongest correlations evident between coach-
autonomy and social support. In contrast, among professional athletes, all independent 
variables were found to be significantly, and moderately or strongly correlated with SWB; 






the strongest correlations were found for SWB with coach-controlling behaviour and coach-
autonomy. In addition, moderate to strong correlations were found between the two mediator 
variables (needs-satisfaction and needs-frustration) and SWB, with the strongest correlation 
evident between needs-frustration and SWB across all athlete groups. 
The relationships between the independent variables and the mediator variables 
showed some similarities among groups; social support and needs-frustration, anxious 
attachment and needs satisfaction as well as needs-frustration were shown to be 
predominantly unrelated across athlete groups. Social support and needs-satisfaction were 
significantly and weakly correlated among professional athletes only. Further, variation in 
correlations were evident in the remaining relationships. For example, perfectionistic 
strivings significantly and moderately correlated with needs-satisfaction but not needs-
frustration (recreational athletes), was unrelated to both needs-satisfaction and needs-
frustration (semi-professional athletes), and significantly, moderately correlated with both 
needs-satisfaction and needs-frustration (professional athletes). 
Moreover, perfectionistic concerns significantly and moderately correlated with 
needs-frustration only for recreational athletes, was shown to be unrelated to both needs 
variables for semi-professional athletes, and significantly and moderately correlated with 
both needs variables among professional athletes. The coping variable and coach-autonomy 
support were significantly and moderately correlated with both needs-satisfaction and needs-
frustration across all athlete groups. However, the strength of these relationships differed 
across athlete groups. For recreational and professional athletes, coach-autonomy support and 
coping correlated with needs-frustration more strongly than with need-satisfaction correlated, 
whereas for semi-professional the opposite effect was found; coping and coach-autonomy 
support correlated more strongly with need-satisfaction than with needs-frustration. 
Significant (moderate to strong) correlations were evident between coach-controlling 






behaviour and needs-satisfaction as well as needs-frustration for recreational, and 
professional athletes, with needs-frustration shown to be the strongest correlation among both 
groups. In contrast, coach-controlling behaviour was shown to be unrelated to both of the 
needs variables among semi-professional athletes. 
The relationship between the independent variables also differed among athlete 
groups with the least amount of significant relationship between variables found among 
recreational athletes, a moderate number of significant correlations found, and all variables 
correlated among professional athletes. Of these significant relationships among the athlete 
groups, the strongest correlations were among the independent variables were all negative, 
relationships between coach-controlling behaviour and coach-autonomy support (recreational 
and professional athletes), and coach-autonomy support and anxious coach-athlete 
attachment (semi-professional athletes). The relationships between the mediator variables 
across the groups showed the two needs variables to be significantly and strongly correlated 
among the athlete, with stronger correlations between the needs variables evident among 
semi-professional and professional athletes in comparison to recreational athletes. 
Overall, these results indicate some similarities and some variation in the manner in 
which the modelled variables correlate across the different athlete groups, which is likely to 
also demonstrate variation in the significant relationships across athlete groups in testing the 
predictor model of athlete wellbeing. Non-significant correlations at the bivariate level were 
not found to occur across all athlete groups, therefore were still modeled and tested.  
 
 







 Table 5. Correlations Between all Variables for Recreational Athletes 
Variable Mean  SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
             
1.    Perfectionistic Strivings 23.36 3.74 -          
2.    Perfectionistic Concerns 14.88 5.24 .18 -         
3.    Social Support 55.16 12.51 .00 -.21 -        
4.    Coping 54.80 12.00 .13 -.57** .04 -       
5.    Coach-autonomy support 86.71 17.08 .10 .10 .22 .23 -      
6.    Coach-controlling behaviour 31.45 14.84 -.11 .30 -.10 -.36** -.69** -     
7.    Anxious attachment 25.06 10.42 -.34** .02 -.15 -.01 -.39** .19 -    
8.    Avoidant attachment 12.76 7.60 -.08 .28* -.05 -.44** -.60** .62** .15 -   
9.    Needs-Satisfaction  49.09 6.79 .41** -.30 .19 .50** .35** -.39** -.17 -.42** -  
10.  Needs-Frustration  22.66 7.52 -.09 .54** -.16 -.61** -.40** .57** .05 .59** -.67** - 
11.  Subjective Wellbeing 78.90 13.82 -.07 -.46** .45** .46** .45** -.43** -.16 -.47** .57** -.60** 
             
* p < .05; ** p < .001 
 







Table 6. Correlations Between all Variables for Semi-Professional Athletes 
Variable Mean  SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
             
1.    Perfectionistic Strivings 24.11 3.91 -          
2.    Perfectionistic Concerns 16.33 5.59 .15 -         
3.    Social Support 53.70 12.19 .19 -.43** -        
4.    Coping 51.47 10.14 .04 -.37** .25* -       
5.    Coach-autonomy support 80.79 14.24 .01 -.22 .36** .44** -      
6.    Coach-controlling behaviour 33.58 11.43 .02 .19 -.10 -.15 -.30* -     
7.    Anxious attachment 23.88 8.97 -.07 .06 -.28* -.41** -.71** .08 -    
8.    Avoidant attachment 15.26 7.91 .00 .33** -.42** -.42** -.55** .36** .40** -   
9.    Needs-Satisfaction  40.71 12.04 .21 -.01 .14 .42** .53** -.09 -.22 -.23 -  
10.  Needs-Frustration  36.18 14.12 -.18 .18 -.19 -.32** -.48** .23 .77 .30* -.90** - 
11.  Subjective Wellbeing 76.13 11.56 .03 -.42** .56** .32** .57** -.06 -.34** -.32** .44** -.46** 
             
* p < .05; ** p < .001 
 







Table 7. Correlations Between all Variables for Professional Athletes 
Variable Mean  SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
             
1.    Perfectionistic Strivings 24.94 2.92 -          
2.    Perfectionistic Concerns 17.38 4.81 -.06 -         
3.    Social Support 58.35 9.00 .09 -.45** -        
4.    Coping 53.53 9.07 .16 -.45** .59** -       
5.    Coach-autonomy support 80.96 14.56 .12 -.51** .37** .40** -      
6.    Coach-controlling behaviour 45.85 16.52 -.18 .54** -.36** -.45** -.76** -     
7.    Anxious attachment 24.25 8.96 -.09 .37** -.22 -.34** -.64** .71** -    
8.    Avoidant attachment 15.35 6.66 -.18 .36** -.41** -.39** -.57** .68** .50** -   
9.    Needs-Satisfaction  41.93 11.21 .49** -.36** .24* .33** .42** -.41** -.18 -.33** -  
10.  Needs-Frustration  31.78 11.47 -.45** .44** -.23 -.31** -.46** .51** .22 .35** -.93** - 
11.  Subjective Wellbeing 76.72 11.74 .34** -.55** .54** .55** .69** -.71** -.50** -.52** .59** -.61** 
             
* p < .05; ** p < .001 
 






4.3.3 Testing the risk and protective predictor model of athlete wellbeing. 
Multiple-group confirmatory factor analysis was conducted to assess structural invariance 
across groups. First, all of the independent variables (IVs) were allowed to covary and all of 
the mediators to covary, in addition to indicating pathways from the IVs to mediators and to 
the dependent variable (SWB), and all mediators to SWB. This model was found to have 
unacceptable model fit; χ2 (df = 33) = 127.182, p < .001, χ2/df = 3.3854, CFI = .91, RMSEA 
= .120. Modification indices were inspected for potential sources of misfit that could be 
corrected through addition of further paths. Modification indices identified that pathways 
from perfectionistic strivings to needs-satisfaction, perfectionistic concerns to needs-
satisfaction, perfectionistic concerns to needs-frustration, and coping to needs-satisfaction 
would enhance model fit if included. All of these pathways were present in across two out of 
the three athlete groups (recreational and semi-professional), and were also seen to make 
theoretical sense. Thus, these additional pathways were included in the model. The inclusion 
of these paths significantly improved model fit (∆x2(df = 9) = 58.385, p < .05); χ2 (df = 24) = 
68.797, p < .001, χ2/df = 2.867, CFI = .96, RMSEA = .09. There were some paths in this 
model that were non-significant for all three groups, and hence a revised, more parsimonious 
model was tested by removing these paths that were non-significant for all three groups. This 
revised model is shown in Figure 3 and forms the unconstrained model for purposes of group 
comparison for the testing of structural invariance of this model.  
This revised unconstrained model was found to have good model fit; χ2 (df = 42) 
=111.083, p < .001, χ2 /df = 2.645, CFI=. 93, RMSEA =.09. Constraining parameters to be 
equal across the three groups showed acceptable fit overall (χ2 (df = 60) = 143, p < .001, χ2/df = 
2.387, CFI = .91, RMSEA = .08), but worsened model fit relative to the constrained model 
(∆x2(df = 28) = 53.839, p < .05, ∆CFI = .02). These results suggest that a single model was 
inadequate to represent the relationships among variables for all three groups. Thus, beta and 






significance levels of modelled pathways for the final model are presented for each athlete 
group separately; Table 8 (recreational athletes), Table 9 (semi-professional athletes), and 
Table 10 (professional athletes). In addition, visual representations of significant pathways 
for each group are presented in Figures 4, 5, and 6.  
 
 
Figure 3. Final Model of Predictors of Athlete Wellbeing 
NB: Covariances are omitted from the diagram (although modelled) to ease visual inspection of the 
main relationships tested in the model. All IVs were allowed to covary, as were all mediators. 
 
Figure 4 shows that social support (b=.36, p = .003) and needs-satisfaction (b=.31, p 
= .009) predict SWB among recreational athletes, which together accounted for 44% variance. 
Frustrated psychological needs among recreational athletes were shown to be predicted by 
avoidant-attachment (b=.30, p = .028) and perfectionistic concerns (b=.36, p =.012), which 
combined accounted for 45% of variance in needs-frustration. In contrast, needs-satisfaction 






was predicted by coping (b=.36, p =.036) and perfectionistic strivings (b=.33, p =.012), 
which explained 26% of the variance. In addition, perfectionistic strivings predicted SWB via 
needs-satisfaction (b=.13, p =.004). Similarly, the effect of coping on SWB was shown to be 
mediated by needs-satisfaction (b=.14, p =.012). 
Figure 4. Significant Pathways amongst Recreational Athletes (Standardized) 
NB: Covariances are omitted from the diagram (although modelled) to ease visual inspection of the 
main relationships tested in the model. All IVs were allowed to covary, as were all mediators. 
* = p<.05; **= p<.001 
 
Table 8 Beta and Significance Levels of Predictors Modelled amongst Recreational Athletes 
  95% Confidence 
Interval 
 
Pathways b Lower Upper p 
     Social Support® SWB .357 .162 .615 .003 
Coach-autonomy support ® SWB .135 -.122 .455 .308 
Coach-controlling behaviour® SWB -.162 -.403 .136 .284 
Needs satisfaction® SWB .405 .192 .646 .009 
Perfectionistic strivings® needs-satisfaction .326 .135 .507 .012 
Perfectionistic concerns® needs-frustration .363 .200 .529 .012 
Coping® needs-satisfaction .356 .030 .549 .036 
Coach-controlling behaviour® needs-frustration .210 -.066 .350 .088 
Avoidant Attachment ® needs-frustration .295 .034 .443 .028 
Perfectionistic strivings® needs-satisfaction® SWB .132 .064 .261 .004 
Coping® needs-satisfaction® SWB .144 .028 .311 .012 
 






Among semi-professional athletes as shown in Figure 5, social support was the only 
variable shown to significantly predict SWB (b=.44, p =.005.), which explained 47% of the 
variance in SWB. In addition, coping significantly predicted needs-satisfaction (b=.26, p 
=.007) and perfectionistic concerns predicted needs-frustration (b=.21, p =.008). Moreover, 
coping accounted for 6% of the variance in needs-satisfaction, and perfectionistic concerns 
explained 8% of the variance of needs-frustration. 
 
Figure 5. Significant Pathways amongst Semi-Professional Athletes (Standardized) 
NB: Covariances are omitted from the diagram (although modelled) to ease visual inspection of the 
main relationships tested in the model. All IVs were allowed to covary, as were all mediators. 
* = p<.05 
 
Table 9. Beta and Significance Levels of Predictors Modelled amongst Semi-Professional Athletes 
  95% Confidence 
Interval 
 
Pathways b Lower Upper p 
     Social Support® SWB .438 .223 .704 .005 
Coach-autonomy support ® SWB .318 -.041 .758 .098 
Coach-controlling behaviour® SWB .006 -.178 .247 .974 
Needs satisfaction® SWB .217 -.008 .417 .061 
Perfectionistic strivings® needs-satisfaction .020 -.057 .131 .565 
Perfectionistic concerns® needs-frustration .205 .106 .288 .008 
Coping® needs-satisfaction .258 .164 .375 .007 
Coach-controlling behaviour® needs-frustration .115 -.007 .304 .070 
Avoidant Attachment ® needs-frustration .067 -.071 .192 .325 
Perfectionistic strivings® needs-satisfaction® SWB .004 -.009 .037 .387 
Coping® needs-satisfaction® SWB .055 .000 .115 . 051 
     
 
For professional athletes, SWB was shown to be directly predicted by social support 
(b=.30, p =.007), coach-autonomy support (b=.23, p =.037), coach-controlling behaviour (b= 






-.35, p =.007), and needs-satisfaction (b=.31, p =.003), as shown in Figure 6. Together these 
predictor variables explained 65% of the variance in SWB. Furthermore, needs-frustration 
was predicted by coach-controlling behaviour (b=.21, p =.013) and accounted for 3% of the 
variance in needs-frustration, whereas needs-satisfaction was predicted by coping (b=.12, p 
=.013), and explained 6% of the variance in needs-satisfaction. In addition, the effect of 
coping on SWB was shown to be mediated by needs-satisfaction (b=.04, p =.005). 
 
 
Figure 6. Significant Pathways amongst Professional Athletes (Standardized) 
NB: Covariances are omitted from the diagram (although modelled) to ease visual inspection of the 
main relationships tested in the model. All IVs were allowed to covary, as were all mediators. 















Table 10. Beta and Significance Levels of Predictors Modelled amongst Professional Athletes 
  95% Confidence 
Interval 
 
Pathways b Lower Upper p 
     Social Support® SWB .295 .158 .540 .007 
Coach-autonomy support ® SWB .233 .004 .444 .037 
Coach-controlling behaviour® SWB -.351 -.693 -.137 .007 
Needs satisfaction® SWB .314 .187 .545 .003 
Perfectionistic strivings® needs-satisfaction .080 -.042 .171 .219 
Perfectionistic concerns® needs-frustration .095 -.029 .220 .145 
Coping® needs-satisfaction .124 .023 .244 .013 
Coach-controlling behaviour® needs-frustration .207 .061 .418 .013 
Avoidant Attachment ® needs-frustration -.053 -.187 .105 .483 
Perfectionistic strivings® needs-satisfaction® SWB .025 -.010 .062 .176 
Coping® needs-satisfaction® SWB .038 .011 .110 .005 
      
4.4 Discussion 
The present study aimed to extend past research by testing predictors previously 
shown to predict athlete wellbeing in a manner that rectified previously noted limitations 
(Chapter Three), namely the use of heterogeneous athlete samples and lack of comprehensive 
modelling of predictors with considerations to differences in wellbeing among athlete groups 
previously identified (Chapter Two). To address these limitations, the present study modelled 
ten predictors of athlete wellbeing and tested the structural invariance of this model across 
three athlete groups (recreational, semi-professional, and professional). 
Regardless of athlete group, at the bivariate level, social support, coping, coach-
autonomy support, coach-athlete attachment (anxious and avoidant), perfectionistic concerns, 
needs-satisfaction, and needs-frustration were shown to be correlated with SWB, which is 
consistent with the previously reviewed literature in Chapter Three. However, variation in 
relationships between perfectionistic strivings and coach-controlling behaviour with SWB 
were evident across groups, indicating some inconsistencies with previous research. More 
specifically, perfectionistic strivings were found to be unrelated to SWB amongst recreational 
and semi-professional athletes but found to be related to SWB amongst professional athletes, 






which may be as a means to achieve and meet the expectation that athletes will consistently 
perform well, and outperform amongst a high calibre of competitors, which is particularly 
relevant to the elite level of sport. Previous findings by Guadreau and Antl (2008) also found 
that perfectionistic strivings were not correlated with life satisfaction, which was found 
amongst a sample of which over 70 percent were made up of recreational and semi-
professional athletes, and six percent were professional athletes. Therefore, professional 
athletes were not equally represented in past research unlike the present study, which may 
explain why perfectionistic strivings were found to be significantly related with SWB in the 
present but not in past findings. Coach-controlling behaviour was found to correlate with 
SWB for both recreational and professional athletes but not amongst semi-professional 
athletes, which contrasts with previous findings (e.g., Balaguer et al., 2012; Bartholomew et 
al., 2011a; Cheval et al., 2017). Because this finding was unique to the semi-professional 
group of athletes, it may be that the non-significant correlation highlights the absence of 
having experienced coach-controlling behaviour among the present sample of semi-
professional athletes, which is further supported by the strong correlation found for the 
contrasting coaching behaviour, coach-autonomy support, which may suggest coach-
autonomy support was commonly more experienced in this particular sample of semi-
professional athletes. However, this is likely to only be a partial explanation since it does not 
entirely explain why coach-controlling behaviour was related amongst the other two athlete 
groups but not amongst semi-professional athletes 
The predictors that were shown to most strongly correlate with SWB also varied 
across groups. For recreational athletes, the variables that related the strongest to SWB were 
needs-frustration and needs-satisfaction, for semi-professional social support and coach-
autonomy support related the strongest to SWB, and for professional athletes, coach-
controlling behaviour and coach-autonomy support were the strongest bivariate correlates of 






SWB. It may be that these correlations are related to the reasons and goals of the athletes’ 
participation, hence explain the difference in correlations across athlete groups. For example, 
recreational athletes commonly participate in sport for fitness, socialisation, and fun (Dwyer, 
1992; Kondric, Sindik, Furjan-Mandic, & Schiefler, 2013), which (among the variables 
measured in the present study) would most closely aligned with feelings of competence, 
autonomy, relatedness as measured by the needs-satisfaction and needs-frustration. For semi-
professional athletes, participation in sport is commonly a secondary occupation (Santos, 
2013) and commitment of which some athletes aim to progress to the elite level, which 
requires the understanding and support of friends, family, and significant others which were 
facets of social support measured in the present study. In addition, having a coach that 
supported the athlete’s sporting endeavours to progress and compete in elite level sport in a 
positive manner that instilled autonomy in the athlete would be crucial to achieving this goal 
(e.g., Adie et al., 2012; Balaguer et al., 2012; López Walle et al., 2012), thus may explain the 
strong correlation between coach-autonomy support, and SWB among semi-professional 
athletes. Moreover, once athletes have progressed to the elite level it is likely that there is an 
increased and consistent involvement as well as importance of influence made by the coach’s 
behaviour in achieving the athlete’s striving for sporting success, increased reward, and 
recognition. These reasons may explain why both coach behaviours measured in the present 
study (coach-autonomy support and coach-controlling) strongly correlated with SWB among 
professional athletes. 
It was anticipated that the strongest correlations found at the bivariate level would 
also be shown to be significant and strong predictors of SWB in the path analysis, which was 
largely confirmed. Specifically, the strongest predictor amongst recreational athletes 
remained as needs-satisfaction, for semi-professional it was social support, and amongst 
professional athletes, coach-autonomy support and coach-controlling behaviour also 






remained as the strongest predictors of SWB. Therefore, needs-frustration among recreational 
athletes and coach-autonomy support among semi-professional athletes did not remain 
significant predictors of SWB as the effects of the other variables were stronger when 
modelled together, indicating a lesser importance of these variables. In addition, further 
comparison of significant pathways across groups demonstrated similarities and differences, 
largely supporting the study’s hypothesis that the predictors would function differently across 
athlete groups. One similarity was that social support was a significant predictor of SWB 
across athlete groups, likely because social support provides validation and confidence in 
athletes, which is likely to be important at all levels of sport. These findings are aligned with 
past research that also indicated that perceived social support directly predicted wellbeing 
(e.g., Blanchard et al., 2009; DeFreese & Smith, 2013, 2014; Jowett & Cramer, 2009). 
Another similarity found for two out of the three athlete groups, was that coping predicted 
SWB via needs-satisfaction among recreational and professional but not semi-professional 
athletes. In contrast to prior findings where coping was shown to be directly predictive of 
wellbeing (Carrasco et al., 2013; Gaudreau & Antl, 2008; Surujlal et al., 2013), this finding 
suggests that coping may exert its influence on wellbeing via needs-satisfaction. More 
specifically, this finding suggests that those who have effective coping may be more likely to 
satisfy their psychological needs as a consequence, whereas those who have a poor or 
ineffective ability to cope may not have their psychological needs satisfied due to the 
stressful environment of sport. 
Differences across athlete groups as found in the path analysis further support the 
study’s hypothesis showing that the predictors function differently across athlete groups. 
More specifically, as anticipated in relation to coach behaviours, coach-autonomy and coach-
controlling behaviour were stronger predictors of wellbeing for professional athletes but 
found to be non-significant predictors for recreational, and semi-professional athletes. 






Furthermore, coach-controlling behaviour was the most important predictor of SWB among 
professional athletes, which negatively predicted SWB. Coach behaviour may be particularly 
important among professional athletes who in the present study reported a higher number of 
participation hours (30 hours per week) in comparison to semi-professional athletes (17 hours 
per week), and recreational athletes (12 hours per week). It is likely that the greater time 
spent participating for professional athletes is also associated with a greater exposure to the 
coach and thus greater influence of the coach’s behaviour is exhibited on the athlete’s 
wellbeing in comparison to recreational, and semi-professional athletes who participate less. 
The present findings confirm past findings that athletes who experience coach-autonomy 
support experience positive wellbeing outcomes (e.g., Adie et al., 2012; Balaguer et al., 2012; 
Bartholomew et al., 2011a; Felton & Jowett, 2013b; Healy et al., 2014; López Walle et al., 
2012), and athletes who experience coach-controlling behaviour experience lower wellbeing 
(e.g., Balaguer et al., 2012; Bartholomew et al., 2011a; Blanchard, Amiot, Perreault, 
Vallerand, & Provencher, 2009; Cheval et al., 2017; Healy et al., 2014). However, some past 
research found both direct and mediated effects via the satisfaction, and frustration of athletes’ 
psychological needs (Adie et al., 2012; Bartholomew et al., 2011a; Felton & Jowett, 2013b; 
Healy et al., 2014; López Walle et al., 2012), whereas the present study only found direct 
effects. 
Moreover, with the exception of the significant finding of needs-satisfaction 
mediating the influence of coping on SWB, needs-satisfaction and needs-frustration generally 
did not function as mediators of other predictors of SWB, as has been found in past research 
(e.g., Adie et al., 2012; Alvarez et al., 2012; Balaguer et al., 2012; Bartholomew et al., 2011b; 
Felton & Jowett, 2013b, 2015; Healy et al., 2014; Mouratidis et al., Smith, et al., 2010; 
Solberg & Halvari, 2009). The expected mediated effect concerning athletes’ psychological 
needs was based on the principles of self-determination theory, which suggests that positive 






and negative wellbeing outcomes can be better understood by considering the degree to 
which environments satisfy versus frustrate individuals’ basic psychological needs (Deci & 
Ryan 2000; Ryan & Deci, 2000b). In the context of sport, the predictors modelled in the 
present study are factors likely to be considered part of the sporting environment as 
documented in Chapter Three. In addition, needs-satisfaction was shown to significantly 
predict SWB among recreational and professional athletes but not for semi-professional 
athletes. In contrast, needs-frustration was found to be unrelated to SWB across all athlete 
groups. Therefore, the needs variables did not function entirely as expected in the present 
study. These variables were related at the bivariate level across groups but not in the path 
analysis for semi-professional. This finding may indicate that there is a low level of 
importance of these psychological needs for semi-professional athletes when all predictors 
are modelled together. For example, social support was shown to be a strong predictor at the 
bivariate level and in the path analysis, and accounted for a large amount of variance in 
which needs-satisfaction was not on par with (despite significantly correlating with SWB). In 
addition, the present study may have not found a significant relationship between needs-
frustration and SWB because needs-frustration is predominantly shown to predict indicators 
of ill being (e.g., Bartholomew et al. 2011; Stebbings et al. 2012), such as athlete burnout and 
negative affect, which were not indicators included in the present study. 
Several limitations were apparent in the present study. Firstly, the present study 
limited modelling to predictors that were consistently shown to predict wellbeing. The reason 
for this exclusion was because there were instances where there was a lack of consistency in 
the way the predictor was shown to function and there was no certainty in how the predictor 
should be modelled, which was the case for achievement goals (Adie et al., 2008, 2010; 
Solberg & Halvari, 2009; Vansteenkiste et al., 2010). It is possible that other important 
variables not identified in past research are also relevant for predicting SWB, as shown by the 






variance the predictor model that remains unaccounted for by the predictor model tested in 
the present study. Specifically, the predictor model tested accounted for a greater amount of 
variance in SWB amongst professional athletes (65%) than for recreational (44%), and semi-
professional (47%). This difference in accounted variance may indicate that these predictors 
more accurately captured the predictors relevant to the wellbeing of professional athletes’ but 
that other factors may be as or more important for recreational and semi-professional athletes, 
and thus indicate that sports likely play very different roles in individuals’ lives, depending 
on their athlete group.  
Furthermore, it is likely that the remaining unexplained variance in SWB is accounted 
for by additional predictors, possibly those predictors excluded from the present study due to 
a lack of consistency in the way the predictor was shown to function or should be modelled 
(e.g., sporting environments and achievement goals). In addition, as a means to include a 
large number of key variables without overburdening participants or threatening data quality, 
other potentially relevant variables or different ways of operationalizing key variables were 
omitted in the present study. For instance, the present study focused on subjective wellbeing 
as the outcome, whereas some prior studies have instead or as well included measures mental 
illness or ill being (e.g., Bartholomew et al., 2011; Balaguer et al., 2012). Thus, caution is 
recommended in interpreting present findings as they may not generalize to these other 
aspects of wellbeing. In addition, group and individual sports were not differentiated in the 
present study. It is possible that results differ, as per prior findings in which wellbeing of 
individual sport athletes has been linked more to influence of coach-athlete relationship, 
coach behaviours, and support from family, whereas in addition to these predictors, wellbeing 
for team sport athletes seems more aligned with team-based sporting climates, peer 
relationships, team-dynamic (e.g., Reinboth & Duda, 2004, 2006; Ntoumanis et al., 2012). 
While the intention was to evaluate for the two sports modes separately, the present study did 






not have sufficient sample size to accommodate these further distinctions in group difference 
testing. 
Further research is needed to firstly address these limitations and secondly to further 
expand upon the present research by exploring other predictors and the interrelationships 
between predictors that may potentially predict athlete wellbeing. For example, the 
association between athletes’ psychological needs in relation to mediated and direct effects 
on SWB, which have been documented in past research but only minimally corroborated in 
the present study would be a worthy consideration for future research. In addition, several 
paths added on the basis of modification indices (but not previously studied in the reviewed 
literature; Chapter Three), which occurred across athlete groups. These relationships included 
were those between perfectionistic strivings and needs-satisfaction, perfectionistic concerns 
and needs-satisfaction, perfectionistic concerns and needs-frustration as well as coping and 
needs-satisfaction in which significant findings were apparent for these relationships (as 
discussed in detail above). Therefore, these findings indicated the possibility that coping and 
perfectionism are important factors relating to athletes’ psychological needs which have been 
shown to be associated with athlete wellbeing. However, further research is needed to 
confirm the stability and replicability of these findings, thus provides avenues for future 
research. 
In summary, the present findings showed that predictors modelled did not function in 
the same manner across all athlete groups, with the exception of social support which directly 
predicted SWB. In addition, social support was the only significant predictor of SWB 
amongst semi-professional athletes. For recreational athletes, needs-satisfaction was the most 
important predictor of SWB, followed by social support, and coping as mediated by needs-
satisfaction. Amongst professional athletes, coach-controlling behaviour, followed by needs-
satisfaction, social support, coach-autonomy support, then coping via needs satisfaction were 






seen to be important predictors of SWB. Therefore, the significant pathways and pattern of 
findings in the present study highlight a greater importance of a number of predictors for 
professional athletes in comparison to recreational and semi-professional athletes. 
Furthermore, in the present study coach-athlete attachment (avoidant and anxious), 
perfectionism (strivings and concerns), and needs-frustration were found to be unrelated 
predictors of athlete wellbeing across athlete groups when predictors are modelled all 
together. Overall, the present study has added to the existing understanding of athlete 
wellbeing by comprehensively modelling multiple predictors, showing that predictors 
function differently across recreational, semi-professional, and professional athletes, thus the 
importance of predictors depends on the levels at which an athlete participants. However, 
further exploration and testing of variables not included in the present findings, such as 
interrelationships not previously tested in the previously reviewed literature as well as the 
inclusion of ill being indicators provides grounds for future research to gain greater insight to 
further understanding athlete wellbeing.   






Chapter 5: General Thesis Discussion 
Participation in sport has been associated with physical and psychological benefits for 
people of all ages (e.g., Coakley, 2007; Gould & Carson, 2008; Tracey & Elcombe, 2004) 
Regular physical activity is associated with the primary and secondary prevention of a wide 
range of chronic medical conditions including cardiovascular disease, diabetes, cancer, 
hypertension, obesity, osteoporosis, and premature mortality (e.g., Warburton et al., 2006; 
Warburton et al., 2016). Psychologically, participation in sport generally facilitates and 
increases social connectedness, has positive effects on self-esteem, fosters a sense of personal 
achievement (Coalter, 2005; Street et al., 2007; Torjman, 2004), and buffers stress (Coleman, 
1993; Wheeler, 1988). However, there is also increasing recognition that the psychological 
benefits are not conferred equally, and that participation in sport may have counter-acting 
negative influences for some subgroups of the general population. For instance, the benefits 
of participation in sport have been shown to be undermined by the pursuit of sporting 
excellence as seen by competitive athletes (e.g., Bartholomew et al., 2011).  
Unlike regular sport participation, competitive athletes may experience considerable 
physical and psychological stress due to the physical intensity and time commitments of 
training and competing, as well as the pressure of consistently striving to achieve their 
achievement goals (Kreiner-Phillips, 1993). Whilst some athletes, possess or form physical 
stamina and emotional resilience to cope with the pressures commonly experienced within 
the competitive sporting environment, many do not, and this can threaten sporting success, 
optimal functioning, and compromise wellbeing (Gould & Carson, 2008; Matuska, 2008). 
Despite the availability of literature highlighting potential differences in wellbeing between 
different athlete groups, the majority of empirical investigations have been limited to 
comparisons between non-athletes and athletes (Armstrong & Oomen-Early, 2009; Dehkordi, 
2011; Huffman et al., 2008; Jones et al., 1994; Proctor & Boan-Lenzo, 2010; Schaal et al., 






2011; Snyder et al., 2010; Wang et al., 1999). In addition, only few papers have tested 
differences in wellbeing within the athlete population with attention to the difference in 
participation/competition level (i.e., recreational, semi-professional, professional; 
Chatzisarantis & Hagger, 2007; Samadzadeh et al. 2011; Santos, 2013). In addition, the 
direction of these findings was mixed, with the main variation across studies concerning the 
wellbeing of professional athletes. Whilst some studies found professional athletes reported 
higher wellbeing than amateur and semi-professional athletes (e.g., Santos, 2013), other 
studies instead found that professional athletes experienced lower wellbeing than recreational 
athletes (e.g., Chatzisarantis & Hagger, 2007). 
Therefore, although there is some evidence of a relationship between participation 
level and wellbeing, there is uncertainty regarding how level of athlete participation is related 
to wellbeing. As elucidated in Chapter One (e.g., sections 1.1, 1.2.1, and 1.4.1), 
methodological differences in athlete groups, uncertainty about whether differences exist at 
global or domain-specific levels, and concerns about whether wellbeing measures function 
equivalently across groups, may all have some influence on prior findings. As such, the aim 
of the present thesis was to determine whether the PWI as a measure of wellbeing, functioned 
equivalently across different groups of athletes (non-athletes, recreational athletes, semi-
professional athletes, and professional athletes), whether wellbeing differed between athlete 
and non-athletes, as well as across different athlete groups, and determined at which level 
(domain or global) differences were apparent. The present thesis also sought to explore 
predictors of wellbeing of significance to athletes. The present thesis addressed these issues 
by conducting a systematic review of literature and two empirical studies. Guided by 
previous athlete wellbeing literature as detailed in Chapter One, this review and the empirical 
studies investigated three main propositions; namely that: (1) the construct of wellbeing may 
have different meanings across athlete groups; (2) athletes may have lower wellbeing, either 






overall or for specific domains; and (3) risk and protective predictors of SWB may differ 
among athlete groups.  
5.1 Proposition 1: The Construct of Wellbeing may have different meanings across 
Athlete Groups 
The first proposition was tested in Study I (Chapter Two). This study explored 
whether the PWI functioned equivalently across groups and, if not where differences existed 
and what the implications of these differences may be for group comparisons of athletes and 
non-athletes. Measurement invariance testing was utilised to assess the functioning of the 
PWI. Although measurement invariance testing of the PWI has been conducted previously in 
other populations (Tomyn et al., 2013; Tomyn et al., 2014), it has not been conducted 
amongst the athlete population, thus the present thesis adds to this previous literature. The 
PWI model was firstly tested amongst athlete groups (recreational, semi-professional, and 
professional) and was found to be invariant across these athlete groups with only one revision 
required. This revision included the freeing of the intercept for the achieving domain, 
suggesting that the means for this indicator differed across groups. Highest intercept values 
for the achieving domain were found for semi-professional athletes and lowest for 
professional athletes. Non-invariance at the intercept level may have been due to athletes 
setting ideals or ‘ultimate’ achievements (e.g., gold medal, world championship title, winning 
premiership etc.), and anything short of achieving this ultimate standard of achievement is 
likely perceived as unsatisfactory. Hence, professional athletes may be harsher in rating their 
satisfaction with achieving, as reflected in the lower intercept value. The finding that this did 
not generalise to other domains of satisfaction supports the notion that it is not a general 
tendency to under-estimate or under-report satisfaction, but rather is specific to the achieving 
domain. This revision was considered minor and a unidimensional factor structure as well as 
equivalent factor loadings, and residuals were able to fit across all three subgroups of athletes. 






In light of simulation studies showing that freeing of a few parameters in invariance models 
has limited impact on subsequent substantive analyses (Schmitt, Golubovich, & Leong, 2011), 
the present pattern of findings therefore indicated that the PWI as a measure was comparable 
across athletes, regardless of level of participation in sport, and thus suggests that the nature 
of SWB may be the same across all three athlete groups. 
However, a contrasting finding was revealed when comparing athletes to non-athletes. 
The results revealed that the unconstrained unidimensional model showed inadequate fit, thus 
measurement invariance testing of the one-factor model of SWB technically failed at the first 
step. Attempts were made to at least achieve partial invariance, but ultimately these were 
terminated as the volume of model revisions (four rounds of revisions in total) necessary to 
ensure adequate model fit came at the expense of measurement equivalence. First, the 
addition of covariances for standard of living, achieving, and relationships were included as 
based on prior research identifying these domains as the ‘golden triangle’ of wellbeing, based 
on normative data showing these factors to be most influential to one’s overall sense of 
wellbeing (Cummins, 2016). However, these covariances did not sufficiently improve the 
baseline model fit, and modification indices suggested need for an additional covariance 
between the residuals for health and achieving, which in turn formed the baseline, configural 
model. Second, constraining factor loadings (weak invariance) substantially worsened model 
fit of which the source of this model misfit was identified to be on the achieving domain. 
Non-invariance for factor loadings of achieving were seen to be aligned with key 
characteristics of athletes relative to non-athletes. Higher factor loadings on achieving 
amongst athletes may be an indication that experiences of achievement weigh more heavily 
on athletes’ overall satisfaction than it does for non-athletes’ overall satisfaction. Moreover, 
the athlete sample in these comparisons was largely made up of semi-professional and 
professional athletes, in which achievements are heavily based on their performance, thus not 






only experience an emphasis on performance but also a high frequency of performance-based 
reviewing, in comparison to the wider population in which performance may be reviewed 
less frequently (e.g., quarterly or annually). Further support for this contention was apparent 
through comparisons made with prior normative data, which showed that the factor loadings 
for achieving for athletes were higher than the general population (e.g., Richardson et al., 
2016). Model fit was found to be acceptable when the domain of achieving was freed and 
estimated separately across groups. 
Third, constraining intercepts to equality across groups led to a substantial worsening 
of model fit relative to this weak invariance model. Evaluation of modification indices 
suggested to free the intercept for health, which was higher for athletes than non-athletes, 
indicating athletes may display a positive or optimistic perspective about their health, likely 
to be largely based on their constant efforts to build physical stamina and fitness as well as 
avoid injuries (elements crucial for sporting success). Consequently, freeing the health 
intercept achieved satisfactory strong invariance. Fourth, in order, to achieve strict invariance 
with comparable model fit to the strong invariance model, constraints were placed on the 
residual terms for each of the PWI items. Collectively, these modifications resulted in partial 
invariance being established for comparisons of athlete and non-athlete groups, thus although 
strong invariance was found, the volume of adjustments necessary to achieve acceptable 
model fit indicated that the measure may not function equivalently across athlete and non-
athlete groups. Therefore, in support of proposition one, the construct of wellbeing did have 
different meanings for athletes in comparisons to non-athletes but remained aligned between 
recreational, semi-professional, and professional athletes. The implication of this finding was 
that the remaining tests were conducted comparing levels of athletes and excluded non-
athletes. 






5.2 Proposition 2: Athletes may have lower Wellbeing, either Overall or for Specific 
Domains 
As measurement invariance was found to hold across recreational, semi-professional, 
and professional athletes, Study I progressed to address proposition two, by comparing the 
wellbeing of recreational, semi-professional, and professional athletes to determine whether 
these athlete groups differed. Although there were no significant differences concerning the 
recreational group at the global level, support was found for proposition two, with differences 
in global wellbeing found between semi-professional and professional athletes. Specifically, 
professional athletes reported lower overall wellbeing than semi-professional athletes as 
indicated on global measures (PWI and Life Satisfaction), which was further explained by 
differences at the domain level. Professional athletes reported significantly lower scores than 
semi-professional athletes on standard of living, health, achieving, and future security. 
Differences on these specific domains may reflect a difference in characteristics between 
semi- and professional athletes relating to income derived from performance and time 
commitment. For instance, definitions of semi-professional athletes in the present study, as in 
past research (Santos, 2013), denotes that participation was competitive in nature and money 
from sport was earned but was not the major source of income, whereas sport was a full-time 
profession and was the primary source of income amongst professional athletes. Furthermore, 
in the present sample the average time dedicated to participation in sport per week by 
professional athletes (31-40 hours) was far greater than for semi-professional athletes (10-13 
hours). Increased training load has been associated with increased general anxiety, somatic 
competitive anxiety, and competitive self-confidence, as well as subjective ratings of amount 
of closeness to peak performance (Murphy, Fleck, Dudley, & Callister, 1990). Therefore, for 
professional athletes, sport is likely to be the sole source of income which is derived by 
dedicating the majority of their time, thus heavily intertwined with evaluations of 






achievements, as income in sport can in part be reward for achieving/winning or sponsorships 
based on maintaining a high level of performance and commonly the meeting of performance 
indicators (Noblet & Gifford, 2002). In contrast, semi-professional athletes may have 
multiple sources of income, and may have a greater life balance as they spend less time 
participating in sport, which may mean that evaluations made on the achieving domain were 
based on multiple sources (e.g., satisfaction in achievements derived from primary 
occupation as well as from participation as an athlete). 
Similarly, lower satisfaction on the health domain by professional athletes may also 
be explained by the consistent pressure to perform and its association with chronic stress, 
which can also be caused by a lack of foci other than sport or dual careers amongst 
professional athletes (Sallen, Hemming, & Richartz, 2018). Also, the increased time 
commitment by professional athletes may potentially be associated with an increased 
physical load, potential physical strain, physical exhaustion, and even increased risk of injury, 
which may have contributed to lower satisfaction with health reported by professional 
athletes in comparison to semi-professional athletes (Purvis et al., 2010; Wiese-Bjornstal, 
2010; Young & White, 1995). In addition, lower scores for professional athletes on the 
standard of living and future security domains may be due to the highly competitive and 
uncertain environment of professional sport, in which the emphasis on income-based 
performance and success can be threatened by poor performance or the onset of injury, 
restricting the athlete’s ability to meet contractual performance indicators, earnings, fame, 
status, and increasing the likelihood of experiencing low wellbeing (Gulliver, Griffiths, 
Mackinnon, Batterham, & Stanimirovic, 2015; Schaal et al., 2011; Young & White, 1995). 
Therefore, the majority of differences in Study I were found to be apparent only 
between semi- and professional athletes, with the tendency for athletes to report lower 
satisfaction and, in turn, semi-professional athletes reported high levels of SWB. Moreover, 






there was only one significant finding that involved recreational athletes, which was that 
professional athletes reported significantly lower satisfaction on achieving than recreational 
(as well as semi-professional) athletes, which may highlight a particular importance of the 
achieving domain to professional athletes’ wellbeing as discussed above. However, based on 
comparison of mean levels observed in Study I against normative data (International 
Wellbeing Group, 2013), recreational and semi-professional athletes were particularly high 
on PWI total, standard of living (semi-professional only), health, safety (recreational only), 
and future security. In addition, all three sub-groups of athletes were higher on community 
than the generic norms, which is possibly due to the socialisation and community 
connectedness that is commonly activated, and experienced through sport participation 
(Edwards, 2015). 
However, professional athletes scored particularly low on the achieving and 
relationship domains in comparison to normative ranges, and as previously noted in 
comparison to the other athlete groups, which may be due to a preoccupation with achieving, 
and constant striving to better previous results or personal bests, which requires significant 
dedication, focus on self, and time commitment, leaving inadequate time to dedicate to the 
forming and nurturing of relationships with others. This explanation is aligned with previous 
research which found that professional athletes were vulnerable to negativity and interference 
between athletes’ intense demands of competitive sport, and efforts to maintain positive 
relationships with their partners (Jowett & Cramer, 2009). Moreover, the low domain scores 
reported by professional athletes could be interpreted as an increased risk or vulnerability of 
experiencing low wellbeing, particularly in comparison to semi-professional athletes 
(Chatzisarantis & Hagger, 2007). 






5.3 Proposition 3: Risk and Protective Factors contributing to SWB may differ amongst 
Athlete Groups 
Studies II and III focused on risk and protective factors for SWB amongst athletes. 
Study II provided a comprehensive background of information necessary to test proposition 
three by systematically reviewing relevant literature to identify predictors of athlete 
wellbeing, how these predictors may interact with each other to promote wellbeing, and 
which predictors promote positive and negative wellbeing. Findings from the 40 reviewed 
articles found two broad categories of predictors: (1) interpersonal predictors (e.g., social 
environment, social interactions, and relationship with others), which included coaching 
behaviour, coach-athlete attachment, sporting environments, and social support, explored by 
31 studies; and (2) intrapersonal predictors (personal attitudes, personality traits, individual 
coping skills), which included athletes’ psychological needs satisfaction, achievement goals, 
individual traits, and coping skills, explored by 22 studies. Twenty-three out of 40 studies 
explored relationships between interpersonal and intrapersonal predictors that together 
predicted athlete wellbeing, of which the majority of studies considered mediation effects, 
and one study explored moderation effect of predictors. 
The synthesized results from the review in Study II highlighted several key findings. 
Specifically, there were 10 predictors shown to have consistently predicted wellbeing, 
indicating that both interpersonal (social support, coach-autonomy support, coach-controlling 
behaviour, anxious coach-athlete attachment, avoidant coach-athlete attachment) and 
intrapersonal factors (perfectionistic strivings, perfectionistic concerns, coping, needs-
satisfaction, and needs-frustration) predicted athlete wellbeing. Additional predictors 
(achievement goals, team-based sporting environment, and athletes’ dispositional gratitude) 
were proposed but were either not supported by the literature, were tested insufficiently to 
gauge replicability, or achieved inconsistent support. Of the 10 predictors shown to have 






consistently predicted athlete wellbeing, positive wellbeing was found when athletes reported 
high levels of social support, coach-autonomy support, coping ability, non-maladaptive 
perfectionistic tendencies. In contrast, negative wellbeing outcome were reported by athletes 
who experienced coach-controlling behaviour, were high on maladaptive perfectionistic 
tendencies (perfectionistic evaluations or perfectionistic concerns), needs-frustration, and 
reported low levels of social support, and coping ability. In addition, there was some attempt 
to combine predictors, which indicated that intrapersonal predictors mediated relationships 
between interpersonal predictors and wellbeing. 
Despite the identification of potential predictors of wellbeing amongst athletes, the 
systematic review also identified several gaps in this literature. Firstly, the generalizability of 
wellbeing predictors was unclear as a large portion of articles reviewed used potentially 
heterogeneous samples of athletes from several levels of competition (i.e. local, state, 
national, international) to create a cohort of athletes, without testing potential differences 
between the levels of athletes. Secondly, although a range of predictors were identified in the 
systematic review, few studies tested more than two or three predictors at a time, and hence 
the combined and relative contributions of this full range of predictors remains unclear. 
Addressing these gaps were seen to be particularly important, in light of findings from past 
research (e.g., Chatzisarantis & Hagger, 2007; Santos, 2013) in conjunction with findings 
from Study I, in which wellbeing was found to differ across different athlete groups. 
Therefore, it was of interest whether differences also existed in the predictors of wellbeing 
for these different athlete groups, or whether the same predictors predicted wellbeing to 
differing degrees (i.e., one group has higher levels on the risk factors that would lead to lower 
SWB).2 
                                                
2 References for these findings from the review can be found in Chapter Three. 






To rectify these limitations, Study III tested the 10 consistent predictors from Study II 
(social support, coping, coach-autonomy support, coach-controlling behaviour, anxious 
coach-athlete attachment, avoidant coach-athlete attachment, perfectionistic strivings, 
perfectionistic concerns, needs- satisfaction, and needs-frustration) together as a 
comprehensive model of wellbeing predictors, and tested the structural invariance of this 
model across three athlete groups (recreational, semi-professional, and professional). Several 
key patterns emerged. Firstly, when modelled together, key predictors of wellbeing aligned 
with the strongest correlations at the bivariate level, which were shown to differ across 
athlete groups. Specifically, the strongest predictor at the bivariate level and in the path 
analysis amongst recreational athletes remained as needs-satisfaction, for semi-professional it 
was social support, and amongst professional athletes, coach-autonomy support and coach-
controlling behaviour also remained as the strongest predictors of SWB. It was in turn 
concluded that predictors that did not remain significant predictors of SWB from the bivariate 
level to the path analysis was due to the effects of the other variables being stronger when 
modelled together. 
Findings did not support structural invariance, and instead showed different patterns 
of key predictors of wellbeing for each group. Social support was shown to be the only 
significant predictor across all athlete groups (as shown in both bivariate and path analyses), 
likely because social support provides validation and confidence in athletes, which is likely to 
be important at all levels of sport (e.g., Blanchard et al., 2009; DeFreese & Smith, 2013, 
2014; Jowett & Cramer, 2009), thus aligned with Study II findings. The different findings 
were as follows: amongst recreational athletes, SWB was directly predicted by needs-
satisfaction, and coping via needs-satisfaction. Amongst semi-professional athletes social 
support was the only significant predictor of SWB. Lastly, for professional athletes SWB was 






directly predicted by coach-autonomy support, coach-controlling behaviour, need-satisfaction, 
and coping via needs-satisfaction. 
Finally, and consistent with the non-invariance of structural relations across groups, 
the predictor model tested accounted for a greater amount of variance in SWB amongst 
professional athletes (65%) than for recreational (44%) and semi-professional (47%). This 
difference in accounted variance may indicate that these predictors are reasonably accurate 
reflection of predictors important to the wellbeing of professional athletes’ wellbeing, but that 
other factors may be as or more important for recreational, and semi-professional athletes. It 
is likely that the remaining variance is therefore, accounted for by additional predictors. 
Based on with findings from Study I and Study II, indicating differences in wellbeing across 
different athlete groups, it is likely that the relativity and importance of additional predictors 
may also vary across athlete groups.  
The variation in predictors shown to significantly predict SWB within athlete groups 
in Study III may potentially be explained by the values and reasons associated with 
participation. For example, recreational athletes commonly participate in sport for fitness, 
socialisation, and fun (e.g., Chatzisarantis & Hagger, 2007; Santos, 2013), which (among the 
variables measured in the present study) would be most closely aligned with feelings of 
competence, autonomy, relatedness as measured by the needs-satisfaction and needs-
frustration. For semi-professional athletes, participation in sport is commonly a secondary 
occupation (e.g., Santos, 2013), and commitment of which some athletes aim to progress to 
the elite level, which requires the understanding and support of friends, family, and 
significant others which were facets of social support measured in the present study. At elite 
level sport, there is commonly consistent involvement as well as importance of influence 
made by the coach’s behaviour in achieving the athlete’s striving for sporting success, 
increased reward, and recognition (e.g., Adie et al., 2012; Balaguer et al., 2012; López Walle 






et al., 2012). Having a coach that supported the athlete’s sporting endeavours to compete in 
elite level sport in a positive manner that fostered autonomy in the athlete would be crucial to 
achieving this goal (e.g., coach-autonomy support). Likewise, the absence of this coaching 
behaviour or the presence of negative and controlling coaching (e.g., coach-controlling 
behaviour) has been shown to influence the athletes SWB as shown in Chapter Two, which 
may explain why both coach behaviours measured in the present study (coach-autonomy 
support and coach-controlling) were the strongest predictors of SWB amongst professional 
athletes. 
5.4 Limitations 
Several limitations are apparent in the methodological approach adopted in the 
present thesis, of which a key limitation is that Study III was guided by the predictors 
identified in past studies (Study II). The fact that only 47-65% of the variance in SWB was 
accounted for by these predictors suggests that there may be other factors that have not been 
sufficiently explored (either in past research or the present thesis). Another limitation is the 
that definitions utilised in Study I and Study III were based on previous research (Santos, 
2013), and labels such as recreational, semi-professional, and professional appear to be most 
commonly utilised (Chatzisarantis & Hagger, 2007; Donohue et al., 2004; Samadzadeh et al., 
2011), there is a lack of resources that provided multifaceted criteria for defining athlete 
groups. Consequently, definitions of athlete groups are limited as they are primarily based on 
income earnt from sporting participation, whereas it is likely that other factors are also 
relevant, such as level of participation (e.g., local, state, national, and international) and level 
of expertise (e.g., highest level of achievement) (Swann et al., 2015). 
In addition, the use of a cross-sectional design for the empirical studies in this thesis 
may be limiting as it could not capture athlete progression or regression through participation 
levels, and shown to impact on athlete wellbeing (Wylleman, Alfermann, & Lavallee, 2004). 






Specifically, it is not clear in the present thesis whether semi-professional athletes are 
progressing to becoming professional athletes or have already been professional athletes who 
have retired (or been relegated) from high level and now participating at a lower semi-
professional level. Such ambiguity may produce noise in estimated effects due to the threat of 
heterogeneity within groups. Without information, available regarding the duration of time in 
an athlete grouping, the effect of this potential noise on present effect size estimates is 
unclear. 
In the present thesis, the focus was on identifying predictors of wellbeing. However, it 
is possible that wellbeing also influences some of these identified predictors. For instance, 
athletes’ experiences of positive wellbeing from athlete’s environment may encourage future 
sporting participation. Negative wellbeing and reduced capacity for athlete participation may 
instead lead someone to de-invest or may perpetuate worsening relationship with others (e.g., 
coach or partner). Therefore, it is possible that the relationships between predictors and 
wellbeing found in the present thesis are indicative of bi-directional relationships despite the 
emphasis in the present thesis on these variables influencing wellbeing. This potential bi-
directionality should be considered in future longitudinal studies. Nevertheless, the use of a 
cross-sectional design was purposefully chosen given the paucity of longitudinal data 
available from prior studies to inform a comprehensive model of predictors of wellbeing. As 
such, the present thesis’ use of cross-sectional yet comprehensive surveys of predictors of 
wellbeing was designed as an intermediary step to inform longitudinal studies in future. 
Unfortunately, given the constraints of a PhD timeline, longitudinal investigations were not 
possible. As detailed in the Implications and future research sections to follow, findings from 
the present thesis may offer some guidance for researchers about candidate variables to 
include in longitudinal investigations of predictors of wellbeing. 






5.5 Implications of Findings for Athlete Wellbeing 
There are several potential implications of key findings drawn from this thesis. 
Specifically, an implication to the way athlete wellbeing is measured was evident from the 
findings of the invariance testing in Study I, as the Personal Wellbeing Index (PWI; 
International Wellbeing Group, 2013) was found to be an appropriate tool to measure the 
wellbeing of athlete groups. However, the PWI is potentially a less accurate measurement 
instrument to draw comparisons between athletes and non-athletes. This may in part be 
responsible for inconsistencies in prior findings for group differences in wellbeing (e.g., 
Armstrong & Oomen-Early, 2009; Dehkordi, 2011; Huffman et al., 2008; Jones et al., 1994; 
Proctor & Boan-Lenzo, 2010; Schaal et al., 2011). For example, it was suggested in Study I 
that amongst athletes, interpretations of wellbeing were likely unique to the context of sport, 
which was further aligned with domains of health and achieving identified as important 
domains. As athletes differed on a subset of domains (Study I), if these are not represented (at 
all or heavily in a measure), then results for group differences in global wellbeing may well 
differ from studies which more heavily feature these domains. For example, several studies 
have utilised the SF-36 to measure athlete wellbeing in past literature (e.g., McAllister et al., 
200; Snyder et al., 2010; Wang et al., 1999), which does not address aspects of life in which 
athletes were shown to score particularly higher or lower on in Study I (e.g., achieving in life). 
As a result, differences in wellbeing across comparison groups in these studies, may have 
been less pronounced than in the present thesis. Therefore, it may be that the domains in 
which athletes differ in relation to wellbeing have not been previously captured in studies that 
found null differences between groups, thus a difference among subgroups of athletes was 
not noted. Such a situation may be problematic as it is also likely that athletes at an increased 
risk of experiencing lower wellbeing, would likely remain undiscovered, as the domains in 
which they likely to experience low wellbeing are not measured. 






In addition, the present thesis findings demonstrated that there were significant 
differences in wellbeing across athlete groups. This highlighted the importance of testing the 
effects of participation level in the study of athlete wellbeing rather than the use of 
heterogeneous athlete samples, shown to be a common practice in the area of research. For 
example, testing these differences in Study I, indicated that amongst the groups of athletes, 
semi-professional athletes had the highest wellbeing in comparison to recreational and 
professional athletes, with the largest discrepancy in wellbeing between semi- and 
professional athletes. These findings suggested that amongst these athlete groups, 
professional athletes may be the most vulnerable athlete group to experience lower wellbeing. 
Further support for the importance of testing effects of participation level amongst the athlete 
population was apparent by the variation in the functioning of predictors across athlete 
groups, particularly when comparing the strongest predictors of SWB across groups (Study 
III). Specifically, the strongest predictor amongst recreational athletes was needs-satisfaction, 
for semi-professional it was social support, and amongst professional athletes this included 
coach-autonomy support and coach-controlling. These findings may be useful in the 
formation of intervention and prevention strategies amongst athletes, as it may allow for a 
particularly specific and tailored approach to strategies being adopted. 
Support, as well as new insights in relation to the tenets of Basic Needs Theory (BNT; 
Ryan & Deci, 2000) was evident in the present thesis. As highlighted in the systematic 
review findings (Chapter Three), the level of satisfaction of athletes’ needs were identified as 
a particularly consistent predictor of wellbeing and a mediator of the effects of coach-
autonomy, coach-controlling behaviour, as well as facets of coach-athlete attachment on 
SWB. Study III findings, also found evidence for the direct effect of needs-satisfaction on 
SWB amongst athletes (recreational and professional athletes). However, the mediating 
effects between the athlete levels of satisfaction with the basic psychological needs in relation 






to coach-autonomy, coach-controlling behaviour, and coach-athlete attachment was not 
evident. In addition, unlike past research, the direct effect of needs-frustration on SWB was 
not apparent in the present thesis. As all of these predictors were correlated with SWB at the 
bivariate level then lost significance when predictors were modelled together, it was thought 
that these relationships became less important in the presence of potentially more important 
or valued predictors, such as needs-satisfaction. New insights into the role of needs-
satisfaction in athletes’ wellbeing were found as additional relationships were identified 
through the inspection of modification indices, and when tested, were shown to be significant. 
Specifically, coping was shown to influence SWB via needs-satisfaction amongst both 
recreational and professional athletes. This finding suggested that those who have effective 
coping skills may be more likely to satisfy their psychological needs as a consequence, 
whereas those who have a poor or ineffective ability to cope may not have their 
psychological needs satisfied due to the stressful environment of sport. As these findings 
were not apparent in past literature included in this thesis (Chapter 1, 2, and 4), the 
understanding of the role of needs-satisfaction in relation to athlete wellbeing may have been 
extended. 
5.6 Future Research and Concluding Remarks 
Based on the findings and limitations in this thesis, several avenues of additional 
research are apparent. Although the predictors explored in Study III were based on prior 
research, awareness of any studies that have attempted to explore all of these predictors in the 
same sample is not apparent. Therefore, it is possible that sampling fluctuations or other 
perturbations (such as measurement error) may have contributed to results as well as the 
general concern about replicability of psychological findings (Nosek et al., 2015). Hence, the 
replication of Study III findings to evaluate robustness of these findings, could be addressed 
in future research. Another possible direction for future research, in light of the predictor 






model tested in Study III resulting in substantial amount of unexplained variance in SWB 
(e.g., over 50% amongst recreational and professional, and 15% for professional athletes), 
would be to further explore additional predictors of athlete wellbeing. Specific avenues may 
be to further research those predictors that were tested too infrequently or varied in 
measurements in the review (Chapter Three) and consequently were not included in Study III. 
These included, athletic identity, sporting environments (task-oriented and ego-oriented), and 
appraisals of achievement goals (threat and challenge). In addition, longitudinal exploration 
of predictors of athlete wellbeing to thoroughly understand the long-term factors associated 
with promoting and protecting optimal wellbeing amongst athletes, appears to be a worthy 
direction for future research. Such longitudinal explorations appear particularly warranted 
due to the identification of the predictors that are most (uniquely) predictive of wellbeing as 
shown in Study III, which may provide guidance for a more targeted model to be tested 
longitudinally. Furthermore, future research could also focus on the evaluation of direction of 
effects, and exploration of the possibility of bidirectional effects between predictors and 
wellbeing. 
Therefore, while there is a substantial body of literature that has studied the wellbeing 
of athletes, review of this existing literature showed that different levels of athletes are often 
combined, whereas findings from the present thesis suggest that athlete groups differ in level 
of wellbeing and predictors of wellbeing. Also, evident is that there may be differences in the 
way participants respond to wellbeing measures, and this may impact attempts to compare 
athletes versus non-athletes. Notably, despite the large number of studies exploring predictors 
of wellbeing amongst athletes, few studies have explored a bulk of these measures together. 
The present thesis attempted to do so, but replication is needed to support or disconfirm 
current findings. Longitudinal studies may also be useful for giving insights into the key 






triggers of positive or negative wellbeing, in turn offering insights of how to optimize athlete 
experience and performance. 
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Appendix A: Study I Questionnaire 
  
 





















Sport & Competition level Predictors Predictor measures Wellbeing Indicators Wellbeing Measures Wellbeing Outcomes: 




n= 424; male 
and female 
participants (M 
= 235; F = 189; 
Mage = 24.25; 
SD = 6.24)  
cricket: n = 128; hockey: n = 108; 
netball: n = 83; football: n = 43; 
basketball: n = 40; rugby: n = 22 
club level: n = 325; county: n = 36; 
regional: n = 39; national: n = 19; 







Challenge and threat construal 
















Emmons, 1984)  
challenge and/or threat appraisals accounted for 
approximately 36% of the variance explained in self- 
esteem, 39% of the variance in positive affect, and 33% 
in negative affect. Challenge appraisals were strongly 
and positively related to positive affect, and moderately 
and positively linked to self-esteem. The results suggest 
that the more individuals anticipate a sport competition 
as an opportunity for growth and mastery (i.e., a positive 
challenge), the greater the degree of wellbeing they will 
experience.  




N= 91  
(Mage = 13.82;  
SD = 1.99 
years) 
Team sport from a school of 
excellence (SoE) in the West 












The Achievement Goal 
Questionnaire for Sport 
(AGQ- S; Conroy, Elliot, & 
Hofer, 2003); A 10-item 
adapted version of the 
challenge and threat construal 




The 10-item general 
self-subscale of the 
Self-Description 
Questionnaire-II (SDQ-
II; Marsh, Parker, & 
Barnes, 1985); positive 
and negative affectivity 
(Diener & Emmons, 
1984)  
viewing soccer competition as an opportunity for 
experiencing mastery and personal growth had 
positive implications for both within-person changes 
and between-person mean differences in these two 
markers of well-being over time. Threat appraisals 
negatively predicted between-person mean 
differences in self-esteem. Threat appraisals were 
unrelated to negative affect over time. However, 
appraising soccer competition as a challenge was 
found to predict within-person changes in negative 
affect over the two seasons 




n= 91 British; 




soccer players from a School of 
Excellence (SoE); n=40 played 
first season, n=13 second, n=38 
eight completed in three or more 





Health Care Climate 
Questionnaire (HCCQ; 
Williams, Grow, Freedman, 
Ryan, & Deci, 1996) ; 
autonomy- three items were 
adapted from a measure 
employed by Sheldon, Elliot, 
Kim, and Kasser 2001; 
competence-subscale of the 
Intrinsic Motivation Inven- 
tory (McAuley, Duncan, & 
Tammen, 1989).  Acceptance 
subscale of the need for 






satisfaction                                     
Subjective Vitality 




Raedeke & Smith, 
2001) 
Multi-level regression analyses revealed that 
perceptions of coach-autonomy support positively 
predicted within-person changes and between-
person mean differences in basic need satisfaction 
and well-being over time. Satisfaction scores for the 
needs for competence and relatedness were found to 
predict within-person changes in subjective vitality. 
These same needs partially mediated the coach- 
autonomy supported subjective vitality link over the 
two seasons. 
 
















n= 370 male; 
Spanish; age 
range 12 to 16 
years (M - 
14.77; SD = 
0.72) 
soccer players from 32 soccer 
schools in the Valencian 






Need Thwarting  
autonomy-supportive- Health-
Care Climate Questionnaire 
(Williams, Grow, Freeman, 
Ryan, & Deci, 1996); 
Controlling Coach Behaviors 
Scale (CCBS; Bartholomew et 
al., 2010); autonomy- five 
items collated by Standage, 
Duda, and Ntoumanis (2003); 
Competence subscale of the 
Intrinsic Motivation Inventory 
(IMI; McAuley, Duncan, & 
Tammen, 1989); relatedness- 
Acceptance subscale of the 
Need for Relatedness Scale 




Scale (Ryan & 
Frederick, 1997) - 
Spanish version 
(Balaguer, Castillo, 
Garcia-Merita, & Mars, 
2005 
perceptions of a task-involving environment 
predicted subjective vitality and future intention to 












Competitive volleyball club 
midwestern U.S; playing for 
average 5.80 years (SD= 1.74); 
number of seasons 2.49years 
(SD= 1.98) 
Need satisfaction Competence subscale of the 
Intrinsic Motivation Inventory 
(IMI; McAuley, Duncan, & 
Tammen, 1989); Autonomy 
(Hollembeak & Amorose, 
2005) Acceptance subscale of 
the Need for Relatedness 









Raedeke & Smith, 
2001) 
all three needs uniquely contributed to both 
wellbeing indicators. Changes in athletes' needs 
satisfaction related positively to self-esteem and 
negatively to burnout. Changes in athletes' need 
satisfaction over the course of the season related to 
changes in their overall wellbeing. 











Sport & Competition level Predictors Predictor measures Wellbeing Indicators Wellbeing Measures Wellbeing Outcomes: 
Balaguer et al., 
(2012) Spain 
 (T1) n= 725; 
Spanish; male; 
age range 11 to 
14 years (M= 
12.57, SD: 
0.54)                      
(T2) n= 
597Spanish; 
male; age range 
11 to 14 years 
(M= 12.58, 
SD= 0.54) 
Soccer players from Infantil 
soccer division from the 
Valencian Community Youth 
Soccer League in Valencia, 
Spain. Participants had played 
competitively with their 
respective club development 








Sport Climate Questionnaire 
(Balaguer, Castillo, Duda, & 
Toma ́s, 2009)  spanish 
version; Spanish version 
(Castillo et al., 2010) of the 
Controlling Coach Behaviours 
Scale (Bartholomew et al., 
2010);Perceived Competence 
from the Intrinsic Motivation 
Questionnaire (McAuley, 
Duncan, & Tammen, 
1989);autonomy was assessed 
using the Spanish version 
(Balaguer et al., 2008) of the 
10 items used by Reinboth and 
Duda (2006);elatedness, we 
used the Spanish version 
(Bala- guer et al., 2008) of the 
5-item Acceptance subscale of 
the Need for Relatedness 
Scale (Richer & Vallerand, 
1998); spanish version 










satisfaction                                 
Subjective Vitality 
Scale (Ryan & 
Frederick, 1997) - 
Spanish version 
(Balaguer, Castillo, 
Garcia-Merita, & Mars, 
2005; Athlete Burnout 
Questionnaire (ABQ: 
Raedeke & Smith, 
2001) 
increases in coach controlling style and need 
thwarting was associated with increases in burnout 
during the season but was not significantly related to 
changes in players’ feelings of vitality. Changes in 
psychological need satisfaction mediated the 
association between changes in perceptions of 
autonomy support and the targeted indicators of 
well- and ill-being.  
Bartholomew, 
Ntoumanis, 







 (Study 1) n= 
303; female; 
age range 16 
and 25 years 
(M = 19.74, SD 
= 2.19)                
(study 2) n = 
294; males 
n=80; females 
n= 214; age 
range 12 and 17 
years (M = 
14.51, SD = 
1.51).  
(study 1) gymnasts and figure 
skaters (n = 212) or light-weight 
rowing and long-distance running 
(n = 91) competed at the club (n 
= 51), county (n = 88) regional (n 
= 57), national (n = 82), or 
international (n = 19) level   
(Study 2) individual sports such 
as athletics and swimming (n = 
169) and team sports such as 
football and rugby (n = 125). All 
other athlete demographics were 
relatively similar to those in 
Study 1. 








Care Climate Questionnaire 
(Williams, Grow, Freeman, 
Ryan, & Deci, 1996); Coach 
Behaviors Scale (CCBS; 
Bartholomew et al., 2010); 
autonomy, five items collated 
by Standage, Duda, and 
Ntoumanis (2003); 
Competence subscale of the 
Intrinsic Motivation Inventory 
(IMI; McAuley, Duncan, & 
Tammen, 1989); Acceptance 
subscale of the Need for 
Relatedness Scale (Richer & 
Vallerand, 1998); 
Psychological Need 
Thwarting Scale (PNTS; 








Scale (SVS; Ryan & 
Frederick, 1997)     
Positive and Negative 
Affect Schedule 
(PANAS; Watson, 
Clark, & Tellegen, 
1988);  
 
Depression subscale of 
the Depression Anxiety 
Stress Scale (Lovibond 
& Lovibond, 1995)  
Athlete Burnout 
Questionnaire (ABQ: 
Raedeke & Smith, 
2001)                                                                      
(study 1) autonomy supportive coach behaviors 
primarily predicted athletes’ feelings of need 
satisfaction, which, in turn, predicted vitality. Coach 
control was related to perceptions of need thwarting, 
which were subsequently associated depression. 
(Study 2) Perceived autonomy-supportive coach 
behaviors were more strongly associated with 
psychological need satisfaction, 
which, predicted positive affect. Perceptions of 
coach control were linked to need thwarting, which 
was a better predictor of burnout and negative affect 
when compared to need satisfaction 















n = 312; French 
(231 men and 
82 women); age 
range 17 to 47 
(M= 22.9, SD= 
5.9)  
Participants were competitive 
athletes engaging in a collective 
sport activity (Handball, football, 
US football, rugby) three to five 
times a week, for one to thirty 
years. All of the participants 
compete on a regular basis 
(match every week end during 
the season) in different levels 











PI-R). The French version of 
the Revised NEO Personality 
Inventory (NEO PI-R; Costa 





The satisfaction with 
life scale (Pavot & 
Diener, 1993; Diener et 
al., 1985) ; he 
satisfaction with sport 
scale inventory was 
developed expressly for 
this study based on the 
satisfaction with life 
scale (Diener et al., 
1985) 
life and sport satisfaction were moderately related. 
The best personality predictors for life and sport 
satisfaction were extraversion and neuroticism even 
though their predictive value was higher for life 
satisfaction than for sport satisfaction. Using NEO-
PI-R facets as independent variables, the accounted 
variance for life satisfaction improved but the 
change stayed very little (7% of the variance). Non-
parametrical graphical analysis showed that the 
participants present a different personality profile in 









n= 270 (76 
females, 122 
males) age 
range 16 to 22 
years (M=18, 
SD= 1.17)  
Athletes played inter-cegep   
basketball league in the Province 
of Que ́ bec, Canada for average 
of 6 years, ranging from 3 






needs satisfaction  
& Sport 
Motivation 
autonomy-support- 3 items 
from work of Grolnick, Ryan, 
and Deci (1991);Group 
Environment Questionnaire 
(GEQ: Carron, Widmeyer, & 
Brawley, 1985); Needs 
satisfaction (Deci et al., 2001; 
Gagne ́, Ryan, & Bargmann, 
2003);The sport motivation 
scale (SMS; adapted from 
Pelletier et al., 1995 and 





Positive emotions & 
Sport Satisfaction 
(Vallerand, 1997) 
Cohesiveness positively predicted all three 
mediators, but most strongly predicted perceptions 
of relatedness, followed by perceptions of autonomy 
then competence, although this last link was non-
significant. Coaches’ controlling interpersonal style 
was negatively associated with perceptions of 
autonomy. However, analyses yielded non-
significant links between the coaches’ controlling 
style and the two other psycho- logical needs. 
Moreover, analyses revealed significant 
relationships with respect to all three psychological 
mediators and their link with self-determined 
motivation, which in turn, positively predicted 




n= 155; Chilean; 
male range: 11-18 
+/- 1.71 years); 
(M=14.61; SD = 
1.86);  
elite tennis players Coping Strategies Spanish Version of Approach 
to Coping In Sport 






the Spanish version 
(Psychological Well-
being Scale, EBP, Diaz 
et al., 2006t of the 




the greater autonomy young athletes perceive while 
being engaged in professional sport was because of 
the coping strategies they utilized such as active 
planning, cognitive restructuring, emotional 
calmness and seeking social support. Results 
confirmed also that the greater perceived autonomy 








male = 197; female = 
103) (M=16.8, 
SD=.88) 
Track and field = 157, tae- 
kwondo = 50, handball = 32, 
badminton = 32, cycling = 9, 
swimming = 7, sailing = 6,tennis 
= 2, table tennis = 2, judo = 1, 
pool = 1, and soccer = 1 Athletes 
trained more than five times a 
week and competed at the 
national level.  
Athlete 
Dispositional 
Gratitude & Team 
Cohesion  
The Gratitude Questionnaire 
(GQ) was developed by 
McCullough et al. Chinese 
version (Chen et al., 2009); 
Group Cohesion Evaluation 
Questionnaire (GCEQ; Glass 
and Benshoff (2002)  
Life 
satisfaction  
The Satisfaction with 
Life Scale (SWLS; 
Diener et al. 1985) 
gratitude positive related to athlete’s life 
satisfaction. Team cohesion partially mediated the 
relationship between gratitude and athlete’s life 
satisfaction. 











Sport & Competition level Predictors Predictor measures Wellbeing Indicators Wellbeing Measures Wellbeing Outcomes: 
Cheval et al. 
(2017)  




seven teams from three elite 
soccer clubs, in north- west 
France. Specifically, in each club 
athletes from the under-15 and 
under-17 age categories were 
invited. In addition, the reserve 
team of one club was also invited 
to participate in the current study. 
On average, athletes trained for 
15 h per week and they all 








Sport Climate Questionnaire. 
This 6-item questionnaire is a 
sport-adaptation of the 
Learning Climate 
Questionnaire (Williams & 
Deci, 1996); The Controlling 
Coach Behaviors Scale 
(CCBS; Bartholomew et al., 
2010); Needs Satisfaction- 
Thwarting Scale (NSTS; 




French Version of 
Subjective Vitality 
Scale (SVS; Ryan & 
Frederick, 1997); 





Krumm, 2010).  
Linear mixed models revealed that perceptions of 
coach-autonomy support and only two facets of 
controlling coach behaviours (excessive personal 
control and negative conditional regard) were 
related to basic need satisfaction-frustration, which 
in turn were related to the indices of well- and ill-
being. In most cases, the relationships were 
observed both at the within- and between-person 
levels, but some were observed only at one level. 
The findings highlight the importance of 
considering the different facets of controlling coach 
behaviours separately and disaggregating the 
between-person and within-person effects. 





192 athletes, of 
which 122 
(65.5%) were 




ranged from 16 
to 32 years 
(Mage = 20.14, 
s = 2.66). 
netball, football, volleyball, 
basketball, tennis, ice skating, 
gymnastics, and swimming) 
average sport involvement = 8.95 
years (s = 4.59), reported an 
average coach–athlete 
relationship length of 2.83 years 
(s = 3.40), and spent a mean 
number of 8.62 hours (s = 6.96) 
in training each week. university 
(14.6%), club (31.8%), regional 
(22.9%), national (17.2%), and 
international (12.9%). 
Coach - athlete 
attachment style  
Coach–Athlete Attachment 
Scale (Davis & Jowett, 2013b) 
Affect  Scale (SVS; Ryan & 
Frederick, 1997)  
athletes with an avoidant attachment style are more 
likely to perceive lower levels of support from the 
coach and to perceive the coach–athlete relationship 
as less important and experience great conflict with 
coach. secure athletes, athletes who are comfortable 
with emotional closeness and interdependence, 
perceive that coaches are available to provide 
support, value the importance of the coach–athlete 
relationship, and experience less interpersonal 
conflict.  of the coach athlete quality items only 
interpersonal conflict was associated with athletes’ 
perceptions of well-being. Low levels of 
interpersonal conflict are more likely to be related to 
feelings of Positive affect while high levels of 
interpersonal conflict are more likely to be related to 







 n=235; United 
States; 88 males and 
144 females; 
age range 18 to 25 
years (M=19.8, SD= 
1.4).  
Athlete from 24 National 
Collegiate Athletic Association 
(NCAA) Divisions 1 (8 schools), 
2 (7 schools), and 3 (5 schools) 
as well as the National 
Association of Intercollegiate 
Athletics (NAIA; 4 schools). 
Participants reported involvement 
in their respective sports for an 
average of 10.2 years (SD = 4.1) 
and as members of their current 
team for 2.3 years (SD = 1.6). 
self-determination 




Social Provisions Scale 
(Cutrona & Russell, 1987); 
Inventory of Socially 
Supportive Behaviours 
(Barrera, Sandler, & Ramsay, 
1981); adapted version of the 
6-item short form of the Social 
Support Questionnaire 
(Sarason, Sarason, Shearin, & 
Pierce, 1987). 
Burnout  Athlete Burnout 
Questionnaire (ABQ: 
Raedeke & Smith, 
2001) 
Perception of support availability from teammates, 
regardless of received support, was an important 
correlate of burnout and self-determined motivation 
in sport. Also, the general lack of team-level 
variation in the criterion variables suggests that 
burnout and self- determined motivation perceptions 
were largely driven by individual experiences 











Sport & Competition level Predictors Predictor measures Wellbeing Indicators Wellbeing Measures Wellbeing Outcomes: 
DeFreese and 
Smith, (2014)  
 
USA 










Individual and team sports, 
Swimming, Diving, Track and 










Social Support Questionnaire 
short form (Sarason, Sarason, 
Shearin, & Pierce, 1987); 
Positive and Negative Social 
Exchanges (Newsom et al., 
2005); Sport Motivation Scale 
(Pelletier, Fortier, Vallerand, 
Tuson, Brière, & Blais, 
1995);Perceived Stress Scale 
(PSS; Cohen, Kamarck, & 






Satisfaction With Life 
Scale (Diener, 
Emmons, Larsen, & 
Griffin, 1985).   Trait 
Optimisim: Life 
Orientation Test 
(Scheier & Carver, 
1985)       Trait 
negative affect: six 
items drawn from 
research on affect, 
aging, and happiness 
(Mroczek & Kolarz, 
1998); Athlete Burnout 
Questionnaire 
(Raedeke 
& Smith, 2001) 
Social support was negatively associated with global 
burnout but not reduced accomplishment and 
devaluation across a sport season. Negative social 
interactions positively associated with global 
burnout but not reduced accomplishment and 
devaluation across a sport season. social support 
exhibited a positive temporal association and 
negative social interactions exhibited a negative 
temporal association with athlete LS across the 
competitive season. athlete burnout was negatively 
associated with athlete life satisfaction across an 
athletic season.  Trait negative affect and trait 
optimism exhibited positive associations, 
respectively, with athlete burnout and well-being in 
the current study. 
Felton and 




n= 300; British; 
(109 males, 191 
females; age 
range 15 to 30 
years (M = 20.4 
years, SD = 
2.44 
athletes represented a range of 
individual (41%) and team (59%) 
sports, competed at various levels 
of performance from club (32%) 
and university (20%), to regional 











Jowett & Ntoumanis, 2004); 
Sport Climate Questionnaire 
(SCQ; Reinboth et al., 2004); 
Coaches’ Controlling 
Behavior Scale (CCBS; 
Bartholomew et al., 2010); 
Need Satisfaction Scale (NSS; 





Positive and Negative 
Affect Schedule – 
Short Form (I-PANAS-
SF; Thompson, 2007) 
the indirect effects have highlighted that, within the 
current athletic sample, satisfaction of the basic 
psychological need for competence is the only 
significant mediator for associations between the 
social environment and well-being/ill-being. 
significant direct effects were observed between the 
autonomy-supportive coach behaviors and vitality, 
and controlling coach behaviours and the physical 
self-concept factors. The observed direct effect 
between autonomy-supportive coaching behaviour 
and vitality suggests that, although autonomy need 
satisfaction was not a significant mediator, if an 
athlete receives autonomy-supportive coaching, this 
directly affects their experiences of vitality; along 
with the indirect effect of competence  Satisfaction 
of the competence need within the coach–athlete 
relationship recorded positive associations with 
vitality as well as with components of physical self-
concept (skilfulness and competence); while as 
expected, a negative association was recorded with 
negative affect. Satisfaction of the autonomy and 
relatedness needs was not significantly associated 
with any of the well-being/ill-being factors. 
















N = 430 
athletes in the 
study (166 
males,264 
female,  age 
range of 15- 35 
years of age (M 
= 20.4 years, 
SD = 2.71).  
Individual (59%) and team (41%) 
sports. club level= 33%, 
university = 20%, regional, 













Experiences in Close 
Relationships Scale Short 
version (ECR-S; Wei, Russell, 
Mallinckrodt, & Vogel, 2007); 
Elite Athlete Self-Description 
Questionnaire (EASDQ; 
Marsh, Hey, Johnson, & 
Perry, 1997). Need 
Satisfaction Scale (NSS; La 





Scale (SVS; Ryan & 
Frederick., 1997).                  
Rosenberg Self-Esteem 
Scale (RSE; 
Rosenberg., 1965)                       
Positive and Negative 
Affect Schedule 
(PANAS; Watson, 
Clark, & Tellegen, 
1988).  
an avoidant attached athlete would perceive low 
levels of need satisfaction from their coach, and this 
perception that their needs are not being satisfied 
has an impact on their feeling of well-being. The 
satisfaction of basic needs within the coach-athlete 
relationship did not seem to play a mediating role 
for athletes’ whose attachments with close others 
were mainly anxious. the satisfaction of basic 
psychological needs within the parent-athlete 
relationship can explain the association between 
athletes’ insecure attachment style and wellbeing. 
Anxious attachment style specifically may benefit 
greatly with having their basic needs satisfied within 
the parent-athlete relationship as they may be less 







154  females; 
87males, Age 




individual (27%) and team (65%) 
sports and performed at various 
competitive levels including club 
(7%), university (50%), 
regional/county (20%), and 







Scale (Davis & Jowett, 2013); 
Athlete Satisfaction 
Questionnaire (Riemer & 
Chelladurai, 1998); Need 
Thwarting Scale 










(Riemer & Chelladurai, 









athletes who display insecure attachment within the 
coach–athlete dyad experience lower levels of life 
satisfaction, performance satisfaction, and higher 
levels of depression and negative affect because 
they perceive that their basic psychological needs 
are undermined. Athletes who were orientated to 
“cling” (e.g., anxious) seemed to be more vulnerable 
to perceive the actions of the coach as well as others 
as constraining their options, whereas athletes who 
were orientated to detach and disconnect (e.g., 
avoidant) seemed to be more susceptive to perceive 
the actions of important others including the coach 
as rejecting them. 


















(Study 1) n= 83 
young women 
athletes; 16 and 
25; M=18.70 
years (SD = 
2.14) (Study 2) 
1 young women 
athletes (Mage 
= 19.72 years, 
SD = 2.20) 
(Study 1) young women athletes 
representing 21 different sports (e.g., 
basketball, track and field, wrestling), 
ranging from local (50% of 
participants) to international (3% of 
participants) competition levels. The 
majority of participants (59%) 
reported participating in sport between 
1 and 4 times in the previous week. 
(Study 2) athletes who had 
participated in an individual or team 
competitive sport in the past year were 
invited to participate in the study. The 
participants reported involvement in a 
variety of sports, including basketball, 
hockey, pole vault, power lifting, 
rugby, softball, and volleyball. Level 
of competition included local, 







The 26-item Self-Compassion 
Scale (SCS; Neff, 2003a); The 
Cognitive-Behavioral 
Avoidance Scale (CBAS; 
Ottenbreit & Dobson, 2004); 
The Personal Responsibility 
Questionnaire (PRQ; Mergler, 
Spencer, & Patton, 2007) ; 
The Personal Growth 
Initiative Scale (PGIS; 
Robitschek, 1998);The Self-
Determination Scale (SDS; 
Sheldon & Deci, 1996) 
 Eudemonic 
Wellbeing 
The Scales of 
Psychological 
Well-Being 
(SPWB; Ryff & 
Keyes, 1995) 
(Study 1) Using a mixed methods research design, we 
explored self-compassion and eudemonic well-being in 
young women athletes. In a quantitative study (n = 83), 
we found that self-compassion and eudemonic well-
being were positively related (r = .76, p < .01). A model 
of multiple mediation was proposed, with self-
compassion, passivity, responsibility, initiative, and self-
determination accounting for 83% of the variance in 
eudemonic well-being. In a qualitative study (n = 11), 
we explored when and how self-compassion might be 
useful in striving to reach one’s potential in sport. Self-
compassion was described as advantageous in difficult 
sport-specific situations by increasing positivity, 
perseverance, and responsibility, as well as decreasing 
rumination. (Study 2) between self-compassion and 
positivity, perseverance, responsibility, and rumination. 
self-compassion may serve as a useful resource in 






N = 137; All 
female; (Mage 
= 19.04 years, 




basketball, hockey, fastball, soccer, 
athletics; Competition level: local 
(78.83 % of participants) to 
international (7.30 % of participants) 




The 26-item Self-Compassion 
Scale (SCS; Neff 2003a); The 
Fear of Compassion for Self-










wellbeing also used 
(see Fergurson et 
al., 2015) 
Significant indirect effects suggest that (1) self- 
compassionate athletes have greater eudaimonic well-
being in sport primarily through higher positivity and 
perseverance, as well as lower passivity in reaction to 
emotionally difficult sport situations, and (2) self-critical 
reactions suppress the relationships between self-
compassion and eudaimonia in sport. Specifically, 
having a kind and understanding self- attitude might 
nurture constructive reactions to emotionally difficult 
sport situations. 

















(57% male) ranging 
from 14 to 28 years 
of age (M = 18.30, 
SD = 3.25).  
On average, they had been competing 
in their sport for 7.76 years (SD = 
4.12) and were participating at 
regional (39%), provincial (55%), and 
national levels of competition (6%). 
They were competing in ice hockey 
(16%), soccer (31%), volleyball 
(29%), broomball (7%), tennis (6%), 













Perfectionism -French version 
(Labrecque, Stephenson, 
Boivin, & Marchand, 1999) of 
the HF-MPS (Hewitt & Flett, 
1991) and F-MPS (Frost et al., 
1990);   
Sport-Related Motivation- 
Selected subscales (i.e., 
intrinsic, identified, extrinsic, 
and amotivation) from the 
French version of the Sport 
Motivation Scale (SMS; 
Brière et al., 1995);  French 
version of the Coping 
Inventory for Competitive 
Sport (CICS; Gaudreau & 
Blondin, 2002).The 
Attainment of Sport 
Achievement Goal Scale (A-
SAGS; Gaudreau, Amiot, 




Life Scale (SWLS; 
Pavot & Diener, 
1993).  
disengagement-oriented coping mediated the negative 
relationship between evaluative concerns perfectionism 
and change in life satisfaction. In a similar way, goal 
attainment mediated the relationships of both task- and 






208 athletes (57% 
male), ranging from 
14 to 28 years of age 
(M   18.30, SD   
3.25),  
n average, they had been competing in 
their sport for 7.76 years (SD   4.12) 
and were participating in regional 
(38%), provincial (55%), and national 
(6%) levels of competition. They were 
competing in team (87%) and indi- 
vidual sports (13%). They were 
competing in soccer (31%), volleyball 
(29%), ice hockey (16%), broomball 
(7%), tennis (6%), badminton (6%), 
and alpine skiing (5%). 
Perfectionism Multidimensional 
Perfectionism Scale (MPS; 











et al., 1988);The 
Subjective Vitality 
Scale (Ryan & 
Frederick, 1997); 
The Satisfaction 
With Life Scale 
(Pavot & Diener, 
1993) 
within-person combinations of perfectionism are, for the 
most part, similarly associated to positive affect, vitality, 
and life-satisfaction. Both positively and negatively 
valenced outcomes of importance in the sport domain 
should be incorporated in future studies. In the 2 2 
model, we do not posit homologous or isomorphic 
associations of sub- types of perfectionism across all 
consequential life outcomes 

























regional-level team sports (hockey = 
132, rugby = 16, soccer = 48, 
volleyball= 23, lacrosse = 11, Gaelic 











Grow, Freedman, Ryan, & 
Deci, 1996); Basic Needs 
Satisfaction in Sport Scale 
(BNSSS; Ng, Lonsdale, & 
Hodge, 2011); Psychological 
Need Thwarting Scale (PNTS; 
Bartholomew et al., 2011b); 
personal goal- In line with 
previous SC model research 
(Sheldon & Elliot, 1999; 
Smith et al., 2007, 2010, 
2011); athletes rated their 
perceptions of goal difficulty 
(e.g., “How hard will it be for 
you to achieve this goal during 
the season?”). They also rated 
how much effort they intended 
to devote to pursuing their 
goal (e.g., “How much effort 
do you intend to devote 















the relation between controlling coach behaviors and 
controlled goal motives was mediated by psychological 
needs thwarting.; the present findings suggest that 
controlled motives are only related to indicators of 
illbeing, whereas autonomous motives can be linked 
with both well- and ill-being.; our model shows that 
psychological needs thwarting can predict burnout 
indirectly via controlled motives as originally 
hypothesized, as well as directly.; physical symptoms of 
ill-being are positively and negatively related to both 
autonomous and controlled motives respectively; 
proximal autonomous goal motivation was a significant 
predictor of self-reported goal attainment at the end of 





n= 87 athletes 
(48 were female 
and 39 were 
male); age 
range 18 to 56 
years (M = 
26.71, SD = 
7.29) 
 87% performed at national and 
international levels and the remaining 
13% were working toward achieving 
such status. Overall, 55% participated 
in individual sports and 39% 
participated in team sports. The career 
length in the specified sport ranged 
from 2 years to 30 years (M = 10.34, 
SD = 6.06). Of the participants, 64% 
reported completing the questionnaire 
“in-season” (i.e., competition phase) 
and the remaining 36% were “out-of-





Trust Scale (Rempel, Holmes, 
& Zanna, 1985); 7-item 
Commitment Scale (Rusbult, 
Martz, and Agnew’s, 
1998);Checklist of 
Interpersonal Transactions 
(CLOIT-R; Kiesler, 1996); 
Marital Communication 














revised version of 
the Depression 
Subscale 
the less the athlete perceived his/her partner to be 
uncooperative, noncompliant, provocative, and 
unfeeling (i.e., less supportive) the less the athlete was 
likely to experience spillover. This finding highlights 
that the athletes in this study perceived that their 
partners’ transactions did not contain a great deal of 
negative behaviors. Finally, it was demonstrated that 
spillover can act as a mediator between relationship 
quality properties (i.e., commitment, negative 
transactions) and such outcomes as satisfaction and 
depression. Overall, findings suggests that while higher 
levels of commitment can result in high levels of 
spillover, fewer negative transactions can result in lower 
levels of spillover, and in turn spillover can result in 
personal costs such as increased depressive symptoms 
and a decrease in sport satisfaction. 
















n=174; all female 
age range 10 to 18 
years old (M =13.5, 





Other (1.2%), and 
Native American 
(0.6%). 
Gymnasts competed in U.S. 
Gymnastics- sanctioned meets, and 













Motivational Climate Scale 
for Youth Sports (R. E. Smith, 
Cumming, & Smoll, 
2008);Sport Climate 
Questionnaire (SCQ; Reinboth 
et al., 2004);controlling use of 
rewards sub- scale (4 items) of 
the Controlling Coach Behav- 
iors Scale (Bartholomew, 
Ntoumanis, & Thøgersen-
Ntoumani, 2010);Sport 
Friendship Quality Scale (M. 
R. Weiss & Smith, 1999); 
self- competence subscale of 
Self-Perception Profile for 
Adoles- cents (Harter, 1988); 
autonomy-6-item assessed 
choice and control in sports; 
relatedness subscale of the 
















Clark, & Tellegan, 
1988) 
Perceived competence was the most important 
psychological need. Perceptions of mastery climate, 
autonomy-support, and performance climate at 
preseason predicted higher self-esteem and lower 
disordered eating during competition-season, mediated 
by perceived competence. Perceived autonomy was not 
related to well-being, perhaps due to few opportunities 
for input and decision- making inherent in the sport of 
gymnastics. Coach and teammate relatedness were not 
predictive of well-being over time. Friendship quality 
was not a significant predictor of perceived competence 
or teammate relatedness. No predictors of positive affect 
emerged, highlighting, it is a less stable index of well-








were girls and 
339 boys;  age 
range 11 to 18 
years (M = 
13.95; SD = 
1.93) 
athletes participating in the 2008 
National Child and Youth Olympiad; 
of them. The athletes came from 18 
different sports, trained more than 
three days a week (M = 3.9; SD = 1.2) 
for over two hours a day (M = 2.9; SD 
= .9), and had competed with the same 







Autonomy support was 
evaluated by means of the 
Spanish version (Balaguer, 
Castillo, Duda, & Tomás, 
2009) of the Sport Climate 




Competence Scale from the 
Spanish version (Balaguer et 
al., 2008) of the Intrinsic 
Motivation Inventory 
(McAuley, Duncan, & 
Tammen, 1989);Perceived 
autonomy was evaluated by 
means of the Spanish version 
(Balaguer et al., 2008) of the 
Perceived Autonomy in Sport 
Scale, created by Reinboth 
and Duda (2006); Perceived 
relatedness was measured 
through the Spanish version 
(Balaguer et al., 2008) of the 
“Acceptance” sub- scale of the 
Relatedness Scale (Richer & 
Vallerand, 1998) 
Satisfaction 




Life Scale (Diener, 
Emmons, Larsen, 
& Griffin, 1985); 
Subjective Vitality 
Scale (Ryan & 
Frederick, 1997), 
Spanish versions 
perceived coach autonomy support predicted satisfaction 
of the basic psychological needs for autonomy, 
competence, and relatedness. Furthermore, basic need 
satisfaction predicted subjective vitality and satisfaction 
with life. Autonomy, competence and relatedness 
partially mediated the path from perceived coach 
autonomy support to psychological well-being in young 
Mexican athletes. 















n=103, 49 men, 
54 women; 
mean age = 
22.3 ± 4.4 




Balanced Measure of Need 
Satisfaction Scale (BMNS; 
Sheldon and Hilpert 2012); 
Perceived Motivational 
Climate in Sport 
Questionnaire (PMCSQ; 
Seifriz et al. 1992); Frost 
Multidimensional 
Perfectionism Scale (FMPS; 
Frost et al. 1990); The 













Watson et al.1988) 
and The 
Satisfaction with 
Life Scale (SWLS; 




(Ryff and Keyes 
1995); Perceived 
Stress Scale (PSS; 
Cohen et al. 1983) 
need dissatisfaction and perfectionistic concern, 
combined with self-esteem and need satisfaction, are 
relevant indicators to elite athletes’ wellbeing and 
perceived stress profiles.  provide support for the 
contention that need dissatisfaction assessed 
independently from need satisfaction may act to 
influence the well-being/stress pattern. 




SD= 1.82); age 







Collegiate volleyball players, reported 
playing with their current collegiate 
volleyball team for approximately 
twelve months which equates to two 
seasons. Combined, middle and left 
side positions accounted for more than 
half of the reported playing positions 
(55.50%) with over half (60.60%) 
reporting starting for their current 
team. 
Basic Needs Perceived Competence 
subscale of the Intrinsic 
Motivation Inventory (IMI-
PC; McAuley, Duncan, & 
Tammen, 1989), and 6 and 8 
items from the Basic Need 
Satisfaction at Work Scale to 
assess perceived autonomy 
(BNS-A) and relatedness 
(BNS-R) respectively (Deci, 
Ryan, Gagné, Leone, Usunov, 





Scale (SVS; Ryan 
& Frederick, 
1997); Positive and 
Negative Affect 
Scale (PANAS; 
Mackinnon et al., 
1999)  
Results demonstrated that the fulfilment of the basic 
psychological needs was associated with greater well-
being outcomes in volleyball contexts with balanced 
need satisfaction demonstrating (at best) minimal 











The athletes belonged to teams of 
various levels, ranging from regional 
levels to the Greek national team 
level. sport activity for 5.88 years (SD 
= 3.13) and trained for approximately 









The Behavioural Regulation in 
Sport Questionnaire (BRSQ; 
Lon.sdale et al., 2008); asked 
athletes to indicate to what 
extent their coaches 
communicated this corrective 
feedback in an autonomy-
supportive way; Coaching 
Feedback Questionnaire 
(CFQ), which is based on the 
Coaching Behavior 
Assessment Questionnaire 
(CBAS; Smith, Smoll, & 








Clark, & Tellegan, 
1988) Subjective 
Vitality Scale 
(Ryan & Frederick, 





autonomy-supporting versus controlling communication 
style was positively related to future intentions to persist 
and well-being and negatively related to ill-being. These 
relations were partially mediated by the perceived 
legitimacy of the corrective feedback (i.e., the degree of 
acceptance of corrective feedback), and, by intrinsic 
motivation, identified regulation, and external regulation 
for doing sports. coaches can provide the necessary 
corrective information to their athletes if they convey it 
in an autonomy-supporting manner. 






















end of season 
(n=233; female 






athletes spent about three hours per 
week training in their club (M   2.88 
hr, SD   1.49) and competed in 









The Peer Motivational 
Climate in Youth Sport 
Questionnaire (Ntoumanis & 
Vazou, 2005); The 
Motivational Climate for 
Youth Sports Questionnaire 
(Smith, Cumming, & Smoll, 
2008); We measured four 
factors (12 items intotal), first 
used together by Lee, 
















In terms of burnout, perceptions of peer task-involving 
climate negatively predicted burnout at all three levels of 
analysis. This implies that a peer group that promotes 
effort and mastery using self-referenced criteria may 
serve a protective function against feelings of exhaustion 
and a reduced sense of accomplishment. In contrast, 
adolescents’ time-varying and average perceptions of 
coach ego-involving climate were positive predictors (in 
the former case, the effect was significant at the middle 
and end of the study) of burnout. These findings 
replicate previous work that indicates that a motivational 
atmosphere that both overemphasizes the demonstration 
of superior ability and devalues the role of individual 
improvement and effort can be significantly related to 
perceptions of constant pressure and feelings of 
depletion of psychological and physical energy 
resources, even at a high competitive level (Lemyre et 
al., 2008; Smith et al., 2010). In contrast, as the results 
for vitality indicate, perceptions of a task-involving peer 
and coach climate (at the between-person level) were 
associated with high levels of vitality. Similar findings 
have also been re- ported by Reinboth and Duda (2006), 
underscoring the importance of promoting task-
involving structures for athletes to feel physically and 






n= 265; British 
(M = 16.44; SD 
= 1.32)  
Players were recruited from club or 
school teams playing in their 
respective regional leagues. Over 50% 
reported having played for their 
current coach for more than one year 
(M = 1.5 years, SD = 0.5). 
Perceived team's 
motivational 
climate (task vs. 
ego-involving 
climate); 
perceived ability  
Perceived Motivational 
Climate in Sport 
Questionnaire-2 (PMCSQ-2; 
Newton et al., 2000); 
perceived ability sub-scale of 
the Intrinsic Motivation 
Inventory (McAuley, Duncan, 






subscale of the 
SDQ n (Marsh, 
Parker, & Barnes, 
1985) Contingent 
Self-worth in Sport 




Raedeke & Smiith, 
2001) 
self-esteem was the lowest among low perceived ability 
athletes participating in an environment that was 
perceived to be high in its ego-involving features, but 
high among athletes perceiving a highly task-involving 
environment regardless of their perceptions of 
competence perceptions of a task-involving motivational 
climate was a positive predictor of global self-esteem. 
perceived ability was the strongest positive predictor of 
self-esteem. a significant interaction emerged between 
perceptions of an ego-involving climate and perceived 
ability for self-esteem. This interaction, however, 
explained little variance above and beyond the 
independent contributions of the main effects. 
perceptions of an ego-involving climate were a positive 
predictor of contingent self-worth. perceptions of an 
ego- involving climate were positively related to the 
emotional/physical exhaustion facet of burnout, players 
who experienced this burned-out state cited a lack of 
improvement, success, and talent as contributors. 











Sport & Competition level Predictors Predictor measures Wellbeing Indicators Wellbeing Measures Wellbeing Outcomes: 









participants represented a range of 
university level team sports including 







Climate in Sport 
Questionnaire-2 (PMCSQ-2; 
Newton, et al., 2000); 
autonomy (Ntoumanis, 2001; 
Sheldon, Elliott, Kim, & 
Kasser, 2001); competence- 
perceived ability sub-scale of 
the Intrinsic Motivation 
Inventory (McAuley, Duncan, 
& Tammen, 1989); 
relatedness- Acceptance 
subscale of the Need for 





Scale (SVS; Ryan 
& Frederick, 1997)  
An increase in perceptions of a task-involving climate 
positively predicted an increased satisfaction of the 
needs for autonomy, competence and relatedness. In 
turn, changes in the satisfaction of the needs for 
autonomy and relatedness emerged as significant 
predictors of changes in subjective vitality.   the IPLOC 
aspect of autonomy emerged as the strongest (and the 
only) predictor of psychological well-being. Although 
perceptions of choice/decision-making were 
significantly correlated with subjective vitality, it seems 
that an internal perceived locus of causality is more 
relevant to feeling energetic and vital (internal perceived 
locus of causality (IPLOC) For example, athletes who 
highly appreciate their coach’s expertise and experience 
can choose to let the coach make the strategic decisions 
and still feel autonomous in the process.  
Smith, Ntoumanis 






age from 18 
to 37 years 
(M = 21.02, 
SD = 2.88)) 
regularly training British athletes from 
a variety of individual and team sports 
(e.g., football, netball, and 
badminton). sport level from locally 
competing athletes to international-
level athletes. All participants had 
worked with their main coach for a 






six autonomy items from 
Standage, Duda, and 
Ntoumanis (2005), six items 
from the perceived 
competence subscale of the 
Intrinsic Motivation Inventory 
(McAuley, Duncan, & 
Tammen, 1989), and five 
items from the acceptance 
subscale of the Need for 
Relatedness Scale (Richer & 
Vallerand, 1998) ; Health-
Care Climate Questionnaire 
(Williams, Grow, Freedman, 









Tellegen, & Clark, 
1988); Satisfaction 
with Life Scale 
(Diener, Emmons, 
Larsen, & Griffin, 
1985); Athlete 
Burnout Measure 
(Raedeke & Smith, 
2001). 
Goal attainment was positively linked to need 
satisfaction, which, in turn, predicted psychological 
well-being. Effort and need satisfaction were found to 
mediate the associations between autonomous motives 
and goal attainment and between attainment and well-
being, respectively. Controlled motives negatively 
predicted well-being, and coach autonomy support 
positively predicted both autonomous motives and need 
satisfaction. Associations of autonomous motives with 
effort were not reducible to goal difficulty, goal 
specificity, or goal efficacy. These findings support the 
self- concordance model as a framework for further 
research on goal setting in sport. 

















(time 1)n= 189 
(87 male, 95 
female, 7 
unspecified) 
(time 2) n=108 
(63 male, 45 
female); 
British; age 
range 18 to 67 
years of age (M 
= 23.97, SD = 
9.77) 
local (17.6%) and regional (15.7%) 
competitions to national (19.4%) and 
international-level (6.5%) events, with 
the majority competing at university-
level competitions (39. 8%).individual 
(i.e., badminton, triathlon, track 
athletics) and team sports (i.e., rowing, 
cricket, netball, basketball, soccer, 













In line with the idiographic 
goal methodology (Sheldon & 
Elliot, 1999), and consistent 
with the methodology of 
Smith et al. (2007), 
participants were asked to 
self-generate a salient personal 
sports goal for which they 
would be striving during the 
entire sports season; 
participants rated the extent to 
which they were pursuing 
their goals in terms of four 
reasons reflecting intrinsic,  
identified,  introjected, 
external; Health- Care Climate 
Questionnaire (HCCQ; 
Williams, Grow, Freedman, 







Tellegen, & Clark, 
1988), Satisfaction 
with Life Scale 
(Diener, Emmons, 
Larsen, & Griffin, 
1985), Athlete 
Burnout Measure 
(Raedeke & Smith, 
2001). 
coach behaviours as predictors of goal motives, which in 
turn predicted psychological well-being after 8 weeks. 
implementation intentions do not provide additional 
affective benefit to athletes pursuing goals 
autonomously. Data revealed that for athletes forming 
implementation intentions, controlled goal motives were 
significantly and negatively associated with relative 
well-being at the season mid-point. It seems that when 
goal striving is prompted by the perception of internal or 
external pressures, the addition of facilitative cognitive 
strategies may amplify the affective consequences of 
these demands. For coaches and athletes this finding 
identifies not only the potential risks to well-being 
resulting from goal striving prompted by guilt, shame, or 
external coercion, but the amplifying effect of trying to 
facilitate such goals with detailed plans for goal pursuit. 
Additional findings suggest that implementation 
intentions may prove detrimental for athletes whose 
goals are undergirded by controlled motives, perhaps 
because such motives often result in the formation of 




56 men and 39 
women (M = 
21.6 yr., SD = 
6.1, range = 
14–44 yr.) 
23 (24.2%) had competed in the 
Olympics or World Championships. 
All participants had also represented 
Norway internationally, either in 
European championships, 
international- al junior championships, 
or Nordic championships, and all of 
them were among the top three in 
Norway in their sport. 
Autonomy 
support; Personal 
goals; Reasons for 
goals; Content of 
goals 
An idiographic assessment 
method (Emmons, 1986) 
was applied to assess the 
athletes’ personal goals; self-
determination continuum (i.e., 
perceived locus of causality; 
Ryan & Connell, 1989); con- 
tent of self-generated goals 
rather than experimenter-
imposed goals (e.g., Sheldon 
& Kasser, 1998; Sheldon, et 
al., 2004); autonomy support 









Tellegen, & Clark, 
1988) 
coach as autonomy supportive, they reported more 
autonomous reasons for their goals. athletes with 
autonomous reasons for goals also reported more 
positive emotional well-being. a significant positive 
relation between intrinsic goal content and positive 
emotional well-being. The latter relation became 
nonsignificant in the path analysis. Therefore, the 
reasons athletes give for their goals most strongly related 
to their emotional well-being. This finding shows the 
importance of pursuing autonomous goals in everyday 
training, as it seems to be related to more positive 
emotional well-being 











Sport & Competition level Predictors Predictor measures Wellbeing Indicators Wellbeing Measures Wellbeing Outcomes: 
Stenling, 




Time 1- Young 
elite skiers (109 
females, 138 
males); At T2, 
approximately 
five months 
later, 164 of the 
respondents at 




16 to 20 years 
(M = 17.8; SD 
= 0.9), 
competitive levels ranged from re-
gional to international, with most 
competing at national and 
international levels. On aver- age, the 
participants practiced 12.5 hours (SD= 
3.6) per week and had been competing 
in their sport for 9.7 years (SD=3.1). 








Sport Climate Questionnaire 
(SCQ, Smith, Ntoumanis, & 
Duda, 2007); Basic Needs 
Satisfaction in Sport Scale 
(BNSSS, Ng, Lonsdale, & 
Hodge, 2011); Behavioral 
Regulation in Sport 
Questionnaire (BRSQ, 







Goldberg et al., 
1997). 
The study variables remained at a fairly high and stable 
level over the course of the competitive season. 
intraindividual change in perceived autonomy support 
was positively associated with intraindividual change in 
need satisfaction over the competitive season, indicating 
that level of analysis (i.e., interindividual vs. 
intraindividual) influences the way results can be 
interpreted. hat level of need satisfaction at T1 
negatively predicted change in perceived autonomy 
support, SDI, and well-being over the competitive 
season.  initial level of SDI at T1 positively predicted 
change in well-being, as expected, but also predicted 
change in perceived autonomy support from the coach. 
These results indicate that the relations between these 
variables are complex, dynamic, and that more attention 
should be given to potential reciprocal effects between 




n= 184; 110 
females, 74 
males; mean 
age 17.7 years 
(SD = 1.76), 





The competitive level of the players 
ranged from regional to international, 
with most players competing at 
regional or national level. The players 
practiced an average of 7.2 hr (SD = 
3.58) per week, played 1.3 games (SD 
= 0.50) per week, and had been 
playing for their current coaches for 






20-item Basic Needs 
Satisfaction in Sport Scale 
(BNSSS; Ng, Lonsdale, & 
Hodge, 2010); Swedish 
version of the transformational 
teaching questionnaire (TTQ; 








were combined to 





Findings indicate a positive relationship between 
transformational leadership and athletes positive affect, 
which was mediated by athletes’ basic psychological 










soccer (54.3%), hockey (10%), rugby 
(8.2%), athletics (6.4%), basketball 
(4.3%), cricket (2.9%), tennis (1.8%) 
and other (12.1%). university student-
athletes competing at university, 
national, provincial and regional level 
Perceived Stress; 
Coping Strategies 
Perceived Stress Scale (PSS-
10) (Cohen, Kamarck & 
Mermelstein, 1983; Cohen & 
Williamson, 1988); Athletic 
Coping Skills Inventoty-28 
(ACSI- 28) (Smith, Schutz, 




with Life Scale 
(SWLS) (Diener, 
Emmons, Larsen & 
Griffin, 1985). 
Findings show a negative relationship between 
perceived stress and life satisfaction but a positive 
relationship to exist between life satisfaction and two 
coping strategies (freedom from worrying and goal 
setting/mental preparation). 
















players (N = 
304, mean age 
= 24.66, SD = 
4.90)  
Participants belonged to 17 different 
football clubs that played in various 
leagues varying in level: 50 
participants (16.4%) played in the 
primary or secondary national Belgian 
league, 15 participants (4.9%) played 
in the third and 36 (11.8%) in the 
fourth national Belgian league, 13 
(4.3%) played in the provincial league, 
75 (24.7%) played in the second 
provincial league, and 115 played in 
the third provincial league (37.8%). 
On average, participants had been 
playing soccer for 17.2 years (SD = 
5.63), had 16.34 years (SD = 5.69) of 
















We adjusted PAp goals 
(Conroy, Elliot, & Hofer, 
2003); Prosocial and 
Antisocial Behavior. We used 
the 11-item scale developed 
by Kavussanu (2006) to assess 
the frequency of engagement 
in antisocial and prosocial 
behaviors during the game; 
unsportsmenship (see also 




vitality scale (Ryan 
& Frederick, 







Watson, Clark, & 
Tellegen, 1988) 
in Study 1 autonomous reasons were positively 
associated with vitality and positive affect, whereas 
controlling reasons were positively related to negative 
affect and mostly unrelated to indicators of morality. 
PAp goals were found to be primarily motivated by 
challenge, excitement, and personal commitment (i.e., 
autonomous reasons) rather than by external of internal 
demands (i.e., controlling reasons). Second, the 
consideration of reasons underlying PAp goal seems to 
provide greater insight into the relation of PAp goals to 
outcomes. This was especially true for well-being 
correlates, as it was found that considering the 
autonomous and controlling reasons that a soccer player 
endorses when pursuing PAp goals yields different 
associations with affect-based outcomes. 
Verkooijen  n=162; age 
range 16 and 30 
years (M=19.2 
years, SD = 
2.85) 
athletes who were living at one 
particular CTO (CTO athletes) and a 
control group of athletes who were not 




Athlete Identity Measurement 
Scale (AIMS, see Brewer & 












(ABQ: Raedeke & 
Smith, 2001) 
CTO athletes did not score higher on the three 
dimensions of athletic identity than non-CTO athletes. 
Hence, the hypothesis that a strong and narrow focus on 
sport-related issues within the CTO setting would lead to 
stronger identification with the athlete role among its 
residents compared to non-residents was not confirmed 
by our data. Moreover—and contrary to our 
hypothesis—no association was found between athletic 
identity and measures of subjective well-being. We 
found no support for the contention that a strong athletic 
identity is associated with higher burnout perceptions. 
Remarkably, however, CTO athletes reported lower 
psychosocial well-being and greater reduced sense of 
accomplishment than athletes who did not live in a sport 
institute. These two indicators of mental well-being were 
inversely related, such that higher scores on reduced 
sense of accomplishment went together with lower 
scores on psychosocial well-being.  
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